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UWVSX Ä h�iTgS�SiTc;��Å1mp�SX%x=~ Ä Å��@VSiT�@�;m)¢�ikc � X%xfxwX`_EaSx�iTd�gSXM��ikx�e�mv�nh@mT¢�iTx�xEhuVSX�X`_EabX%cnd�e�X%g]h�iTxÃcnX%�;�Axfhu�
d�g½awiTcnh;d��Mx�X¼aSV]}p�;df�%�%�1àZX%�naSdfh;X¼huVSdf�)�n�S�%�MX%�;�M±�huVSXMc;X�iTc;X��nh;d�x�xK�;mve�X�X _Ea|XMc;d�e�X%g]huiTx@mv{S�;XMcnqkikh;d�mvgS�
� VSd���V�huVAX Ä Å �OiTgAgSmTh¡iT�M�%mv�Sg]hW¢¤mvcM�
UWVSX�e�ikh;h;X%cWiTgA�£iTg]hud�e�ikhnhuX%c#iT�n}pe�e�X`hucÍ}�df�jmvgSX�mT¢Ch;VSX%�nX
X`_E�%XMaAhudfmvgS�%±Q¢¤mvcCX`_AiTe�aSx�Xk±Qh;VSX��%mv�ne�mvxfmv�vdf�OiTxk{wiTcn}Tmvg�ik�n}pe�e�XMh;cn}^dfg�mT�Sc=�AgSdfqTX%c;�nX�� ��� �zî��M�%mvcn�Sd�gA�
hum Ä iTo�VwiTcnmÈq �¾�!�³±#mvgSX�mT¢tgSX%�MX%�n�uiTcÍ}Ç�MmvgS�Sd�hud�mTg,h;m �vX%gSXMcuikh;X1�n�S��VÔiTg iT�Í}Ee�e�XMhucÍ}¶d��¼h;Vwikh�huVSX
X%x�XMe�XMg]h�iTcÍ}¥dfg�h;X%c;iT�Mh;d�mvg¥qpdfmvx ikh;X%�t��VwiTc;�TX��%mvg#"n�S�]ikh;d�mvg��Í}pe�e�XMh;cn},~³ºW��iTgS��h;VSX¼�%mTe�{Sd�gAX%� ºjÝ
�n}pe�e�XMh;cn}¯~ � VSXMc;X£Ý/d���aSiTc;d�h9}7�Í}Ee�e�XMhucÍ}A�`�½âtm � XMqvXMc%±@huVSX��ÍhucnX%gS�Th;V¶mT¢tiT�n}pe�e�X`hucÍ}7�%iTgSgSmTh
{|X^�SXMc;dfqTX%�1{�}£h;VSX^e�mp�SX%xª�%iTx��M�Sx iQhud�mTgS�j{wiT�nX%�1mvg1h;VSX Ä Å$� ¬%� �'&ûVSXMh;VSX%ctmvc�gSmTh�huVAX%c;X)iTcnX�gAX �
�;mv�Scn�%XM�#mT¢zºjÝ7qpdfmvx ikh;d�mvg�Vwik�3{bX%XMg��;X%iTc;��VSXM��¢¤mvc�e�ikg�}¼}TXOiTcn�#dfg�awikcnhudf�%xfX¡aAV�}p�nd��%�3X`_EabX%c;dfe�XMg]hu�%��9g h;VSd���aSiTa|XMc%± � X � dfx�x=�SXMhuiTd�xzhuVSX�iTgwikxf}p�;df�ZmT¢#ljs�yÿÊFY@[T\v[�X`_Ea|XMc;dfe�XMg�h%± � VSd���VÉiTc;X¼e�mv�Íhuxf}1d�g
�%mve�e�mTg � dfhuV�ljstyÿÊFY��Tµ]��X`_EabX%cnd�e�X%g]hO�

UWVAd���aSiTa|XMcZd��tiTcncuiTgS�TX%� iT�¡¢¤mvx�xfm � dfgS�S�(&ÉX � d�xfxªüwc;�Íh�c;X`qEdfX � ºjÝÔqEdfmvx iQhud�mTg1ikgS��cuikc;X>oQiTmTg
�SX%�%ir}p�M�
î�gS��h;VSX%g � X � d�x�xp�SXM�;�%cnd�{bXjhuVSX#�;mv�Scn�%XM��mk¢Ã{wiT��o��vc;mT�SgS��iTgS�¼VSm � � XW�%iTg¼�;�AaSaSc;XM�;�@huVSX
{wiT��o��vc;mT�SgS��d�g¼�SXM�;d��TgSd�gS��h;VSXWoQiTmvg�{|X%iTe�x�d�gAXT±kh;VSX��SXMh;X%�`humvc�iTgS�¼h;VSX��;X%xfX%�`hud�mTg��Mc;d�huX%cnd i�dfg��wikh�i
iTgwiTx�}E�nd��M�)&7X � dfx�xb�SX%�n�%cnd�{bXZmv�Scj�AgSd����SX�e�XMh;VSmE�A�jd�g�XM�nhudfe�iQhud�gA�)huVAXZ{wiT��o��vcnmv�SgS��x�X`qvX%x�iTgS��d�g
XMqkiTx��SikhudfgS��h;VSX�iT�%�MX%aAhuiTgS�MXT�>î¡¢÷huXMcZmvabX%gSdfgS��huVAX¼�;d��TgwiTxK{bmO_|± � X � dfx�xCaSc;XM�;XMg�h�mv�AcZe�X`huVSmp�	d�g
X`_phuc;iT�Mh;d�gS�1{ScuiTgA��VSd�gS�1cuikh;d�mS±Ce�iTo�d�gS��¢¤�Sxfx
�S�;X�mT¢jmv�Ac)o�gSm � x�XM�S�vX�mvgÉh;VSX�{SiT��o��vc;mv�AgS� d�g½huVSX
�;d��TgwiTx�{bmO_ÿ�*�9g1h;VSX^X%gS�1mT¢Kh;VSd���awiTabX%cM± � X � d�xfxªiTx��nm��;VSm � VSm � h;VSX�c;X%�n�Sxfh¡mT¢KcuiTcnX^okikmvg1�AX%�OiO}
�OiTg��vdfqTX^iTg�d�e�awiT�Mhjmvg£�Sd��n�%mrqvXMcn}£mT¢=huVSX^gSX � aSV]}p�;df�%�¡{|X`}vmvgS��huVSX Ä Å½�+*,-+ .0/ 132547658)9�2-4*:;8':=<;>?8A@CBEDFB�GH8HIKJEL3M N�LPORQO�9g�huVSX Ä h�iTgS�SiTc;��Å1mp�SXMx ±�ºjÝ	qpd�mvx�ikhudfmvg)dfgTSÃiOqvmTc
��VwiTgS�vdfgS�ZaScnmE�MX%�n�;X%�@df�Kc;XMx ikh;X%��h;m�iZd�e�iT�vdfgwiTcn}
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ikht�E�v�Æã�Û^X`Þ�
 �th;VSX�h�iTcn�vXMhWh;X%e�a|XMcuikh;�Sc;X � iT��e�X%iT�;�Ac;X%�£hum�{bX ® �T�v� 4�º��

UWVAX1yªm � Y@gAX%c;�k} Ä XMawiTcuiQhuX%� l#X%iTe � ¬vó��^~³yCY Ä l �ì�ì�Í� ±K�nVSm � g dfgÔ�Kd��v�Ac;X�óE±��Mmvx�xfX%�`hu�¼iTgA�
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\S��ãT¹t�V&�â�ÅÉ�ª�	�ÿ� � d�huV i�e�XOiTg½�p�r��Å1X`Þ�
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huVSXt�T�v�v��c;�SgSgAd�gS�^abX%c;dfmE�¼h;VSXWüwc;�Íh3�nX%awikcuikh;mvc
qvmvx�h�iT�vX � iT�@x�m � X%cnX%��¢¤c;mveþh;VSX��nhuiTgS�wiTcn��qTmvxfhuiT�vX
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c;mkhumvg��Mmvg]h�iTe�d�gSikhudfmvg � iT�ZgAX%�vxfd��vdf{Sx�X��S�AX>hum�i
x iTcn�vXt�AXjSwXM�Mhudfmvg�mT¢CaAc;mTh;mvgS�#{]}�huVSX��;X%aSiTcuikh;mvc;�M�
îjhjhuVAXth9}paSd��%iTxbîPÛ Ä cn�SgSgSdfgS�>�MmvgS�Sd�hud�mTg�mT¢zó]ã
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UWVSX¼{|X%iTe»d�gS�Íhuc;�Ae�XMg�huikhudfmvg�Vwik��huVScnX%X�cnmvx�XM� _t�	�,df�SX%g]h;dfüw�%ikhudfmvg�±|�	� e�mve�X%g]h;�Se(�AX%�vc;iT�wiQÊ
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Downstream view of BWPC1
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Downstream view of BWPC2

X (cm)

Y
 (c

m
)

V-plane U-plane

X-plane

-100

-80

-60

-40

-20

0

20

40

60

80

100

-100 -80 -60 -40 -20 0 20 40 60 80 100�Kd��v�Ac;X)µ�_Zº#cnmv�;�FÊ9�nX%�Mh;d�mvgSiTx=qpd�X � ��mT¢
huVAX�{|X%iTe � d�c;X)��VwiTe�{bX%cn��~³l*&�Ý�º º ���x_thuVAX>üwc;�Íh^l*&�Ý�º
~�x�X`¢÷h �#ikgS��h;VSX^�;XM�%mvgS�¥l*&�Ý�ºþ~¤c;d��TV�h��`�

°DC�dfgSX�iTgwiTx�}p�;d���h;c;X%ikhuXM��ikx�xwÝ�Å1U VSdfh;�
�%mvdfgS�%df�SX%g]h � dfh;V�X%iT��V�mThuVSXMc�iT�@i��%x��A�nhuXMc%�Z� h�df�
a|mv�n�;df{Sx�X
huVwikh�X _phucui�awiTcÍhud��Mx�XM�We�iO}�awik�;��huVScnmv�S�vV�huVAXE5º#XMc;X%gAoTmrq��%mv�Sg]h;X%c%±Ã�%iT�S�;dfgS��iT�S�Sd�hud�mTgwiTxÿ�Mx��S�ÍhuXMc;�%�
î �	� � iT��h;VSX%cnXM¢¤mvcnX�d��AX%g]hud�üwX%�1{�}1c;XM���Sd�cnd�gS��huVwikh¡huVAX¼�	�25º#X%cnX%gSokmrq��%mT�Sg]huX%c�VwiT��mvgAxf}£mvgSX
VSdfht�%xf�S�nh;X%c%�tUWVSX�iOqvXMcuiT�vX)hud�e�X^mT¢
huVAX�VSdfh;�tdfg�XOik��V	�%x��A�nhuXMc � iT�Z�Mmve�aSiTc;XM�¥hum�h;VSX¼� � �AX%�OiO}
hud�e�X%�ÿiTg]}�X`qvX%g]h � dfh;V	iTg	X _Eh;cui�awiTcÍhudf�%x�X)�%mvdfgS�%df�SX%g]h � dfhuV�h;VSX��	� �SXM�OiO}¥h;d�e�X � iT��c;X»"nX%�Mh;X%��±
�;d�gA�%X�iTgÉX _phucui�awiTcÍhud��Mx�Xk±ªgSmTh�huVSX��SXM�OiO}½mT¢#h;VSX�dfgSdfh;d iTxK�	�K±ze�df�vV]h^{|X�mvcnd��vdfg½mk¢#huVAX���VSiTc;�vXM�
hucuik��o£h;VwikhtX%g]huXMc;XM��huVSX�üw�S�S�Md iTxCc;XM�vd�mTg¥mT¢�h;VSX>�AXMhuXM�Mh;mvc%� Ä d�gA�%X^h � m�dfgS�%mTe�dfgS��aSiTcnh;d��%xfX%���%xfmv�;X
d�g hud�e�X��OiTgÉüwc;X�huVSX��uiTe�X�Ý�Å1U º �%±�iTgS�7h;VSX%�nX�aSdfx�X%�Aa7�;df�vgwiTx
e�iO}½gSmTh){|X�d��SXMg]hudfüSX%�7{]}½huVSXU�à^º º �M�
UWVSX�aS�Ax��;X¡�;VSiTa|XM�jc;XM�%mvcn�SX%��d�g�huVSXZºWºjà º � � XMc;Xth;VSX%cnXM¢¤mvcnX��S�nX%��h;m>�Sdf�;�Mc;d�e�d�gSikhuXW�n�S��V
aSd�xfX%�Sa��nd��vgwikx��%�

Å�mv�Sg]huXM��h;m�h;VSX��Sm � gS�Íhuc;X%iTeï¢�iT�MX�mT¢=h;VSXF5ºjX%cnX%gSokmÈq£�Mmv�Sg]huXMc � iT�¡i¼aSVSmkhumvg£�SX`huX%�`humvcM±ShuVSX
�SaS�nh;c;X%iTeýaAVSmThumTg qvXMh;m ~��tÝ
Þ��`�=UWVSX«��Ý�Þ � iT��¬A����c;iT�Sd iQhud�mTgÉxfX%gS�Th;V7huVAd���oÃ± � dfh;V¶iTg mv�EhuX%c
�Sd�e�X%gS�nd�mvg�mk¢
�Tµk\�e�eá�û�Tµk\�e�eïikgS�¥ikg�dfgSgSXMc¡VAmvx�XZ¢¤mvcjh;VSX^{|X%iTeïmT¢#�È�vã�e�eñ~�VAmvc;df�%mvg]h�ikx÷�
� \]��e�e(~¤qvXMcnh;d��Oikx÷�`�KUWVSX¼�È�>x iO}TX%c;�#mT¢K�>e�eòlWº#\]�k\¼aSx iT�Íhudf���;�Md�g]hudfx�x�ikhumvc � X%cnX�XOiT��V£c;X%iT��mv�Ah
{�}¥�E�|&�y Ä üw{bX%c;�¡hum�mvgSX>mk¢�h � m�â�iTe�iTe�ikhu�n�¥ß^�r[]�k\�Ý�Å1U º �%��UWVAX���Ý�Þþ�;d��TgwiTx�� � X%c;X)�;aSxfdfh
huVScnX%X � iO}p��hum�îZà^º º �%±wU�à^º º �tikgS��ºWºjà º �%�UWVAX�h � m¥{|X%iTe � d�c;X���VwiTe�{bX%cn��~�l*&�Ý�º º �u� � XMc;X�xfmE�%ikhuXM�7�Sm � gS�Íhuc;X%iTe mT¢jhuVAX 5º#X%cnX%gSokmÈq
�%mv�Sg]h;X%c¡iTgS�¢��Ý�Þ>±ÃiTgS�£e�mTgSdfh;mvc;XM��huVSX^{bXOiTe aSc;mTüSx�X^iTgS�£df�SX%g]hud�üwX%�£e��AxfhudfaSx�Xtd�gS�Mmve�d�gS��aSiTcÍÊ
hud��Mx�XM�%��º#c;mT�;�ÍÊ �;XM�MhudfmvgwiTx@qpd�X � �>mT¢jh;VSX�lÙ&�Ý3º º �¼iTcnX��nVSm � g¶d�g0�Kd��v�Ac;X�µA�£UWVSX�üSc;�nh>��VwiTe�{bX%c
~³l*&�Ý�º��È�W�%mvg]huiTd�gSXM��h;VSc;XMX)aAx iTgSXM�tmk¢��;XMgS�;X � d�cnX%� _*�)±wÞÒiTgS�HG��wUWVSX��Sdfc;X%�`hudfmvg1mk¢KhuVAX��nX%gS�nX
� d�c;XM� � iT�WqvX%cÍhudf�OiTx�~IGtÊ aSx ikgSXr�#ikgS��®^\]ãKJ]hum¼huVAXZqvX%cÍhudf�OiTx�~���Ê@iTgS��ÞtÊ aSx iTgAX%��� ��UWVSX^�;XMgS�;X � dfc;X%�
� XMc;X��E�Æ�A�r�¼e�e��Sd�iTe�X`huXMcW�vmvx��pÊ9aSx�ikhuXM�£h;�SgS�v�ÍhuXMg��jUWVSXLGtÊ�±	�WÊWikgS��Þ¡Ê9aSx�iTgSXM�tVwik���v�p±|óT��iTgA�
óv�¼c;XOik�Smv�Ah¡��VwiTgAgSX%xf�¡cnX%�na|XM�Mhud�qvXMxf}v± � d�huV1�E�Æãk\�e�e � dfc;X��nawiT�%dfgS�S�@UWVSX^�;aSiT�%d�iTxªc;XM�;mvxf�Ahudfmvg � ik�
�v��ã�e�e(iTgS��huVAX�iT�Mh;dfqvX�ikc;XOi � iT���È�Tµ�e�e�~�VSmvcnd��Mmvg]h�iTx ��{]}½ãT�E�Æµ�e�e¨~÷qvXMcnhudf�OiTx �`�^UWVSX¼�%ikhuVEÊ
mE�SXZ¢¤mTd�x�� � XMc;X)�A�­�]�vãÈÊ e�e5huVAd���o�iTxf�Se�d�gSdf�%X%��e>}px iTcj�Mm]ikh;X%� � dfh;V��%iTc;{bmvg��
UWVAX)ikgSmE�AX`Ê9�%ikhuVAmE�SX

�r�



�Kd��v�Ac;X
[�_CY
gS��qpd�X � mT¢�h;VSX@l#\�VSmp�Smv�;�MmvabXT��Ý=ikh;h;X%cngS�CmT¢p�;�%dfg]hud�xfx ikh;mvcÃüwgS�vXMc;�Cmvg�huVSX@�Sm � gS�ÍhucnXOiTe
iTgS�£�SaS�Íhuc;X%iTe��;�Acn¢�iT�MX%�tiTc;X^�;VAm � g�d�g£�nmvx�df�£iTgS���wiT�;VAX%�¥xfd�gSXM�W�;XMawiTcuiQhuX%x�}v�

�Sd��Íh�iTgS�MX � iT�>¬A���È�vã�e�e�±CiTgS�½huVSX�humThuiTxKh;VSd���o�gSXM�;��mT¢jl*&�Ý�º�� � iT�)iTaSaScnmr_Edfe�ikh;X%x�}½ãTó£e�e��
UWVSX��;XM�%mvgA� ��VSiTe�{bX%c£~�l*&�Ý�ºW�v� � iT�¼x�mp�Oikh;X%�7[v�v�¥e�e �Sm � gS�nh;c;XOike�mT¢¡l*&�Ý�º���iTgS�7�%mvgEÊ
h�iTdfgSX%��h;VSc;XMXZaSx�iTgSX%�Z~���±EÞ ikgS�MG^� �EUWVSX��Sd�cnX%�Mh;d�mvg�mT¢�huVAXZ�;XMgS�;X � dfc;X%� � iT�3qvX%cÍhudf�OiTx�~IGtÊ aSx ikgSXr�
iTgS�,®^óv��J|hum¥h;VSX�qTX%cnh;d��%iTxZ~m��ÊZiTgS�7Þ¡Ê9aSx�iTgSXM���`�1Y@iT��V¶aSx�iTgSX�VwiT�,�k\1c;X%iT�Smv�Ah>��VwiTgSgAX%x�� � dfhuV
i��E�¾\]�QÊ e�e � dfc;X��;awik�%d�gA��d�g�huVSX)�%XMg�h;cuiTxzc;XM�vd�mTg¶~ ãT�E�Æó�e�e��WiTgS��µ���VwiTgAgSX%xf� � dfh;V	i�\A�Æµv�ÈÊ9e�e
� d�c;X Ê9�nawiT�%dfgS�½d�g¶huVSX1a|XMc;dfaSVSX%c;iTxWc;XM�vd�mTg ~F�r[A�Æ� e�e¨mvg XOiT��VÇX%gS�Ã� �¯UWVSX1�Oikh;VSmE�AX�¢¤mvdfx�� � X%cnX
�A�Æ�T�vµQÊ9e�eò�;d�gA�vx�X Ê9�;df�SX�iTxf�Se�d�gSdf�%X%��e)}Ex�iTcj�Mm]ikhuXM� � d�huV£�OiTcn{|mTg��@UWVSX>ikgSmE�AX`Ê9�%ikhuVAmE�SX^�Sdf�nhuiTgS�%X
� iT�)�v�ÆãTµ]�vã�e�e��Wl#mTh;V���VwiTe>{|XMc;� � X%cnX>üwxfx�X%� � dfh;V�i�e�dÌ_Eh;�Sc;X�mT¢�ºä�=\	~³µT�]¹��tiTgS���9�;mv{A�Ah�iTgAX
~ �T�]¹�� �

àZm � gS�ÍhucnXOiTe mT¢EhuVSX�l*&�Ý�º º �%±]iW�SXM�vcuik�SX%cz�;xfm � X%��huVSX�� � �Chum��Mmve�X
h;mtcnX%�nh=d�g�h;VSX@�%X%g]h;X%cKmk¢huVSX#huiTc;�TXMhO�=UWVSXW�SaS�ÍhucnXOiTeÒ�;X%�`hudfmvg¼mT¢whuVAXW�SX%�vc;iT�SXMc � ik�
d�gwiT�`hud�qvX � d�huV��v�T�v�f�#e�e/mT¢b{bX%cn}pxfx�d��Ae
mr_Edf�SX�~�l#Xr°^��iTgA��\S�Æ�Tó�e�e»mk¢�yC�A�%dfh;XT�ZUWVAX>humThuiTxChuVSdf��opgAX%�;� � iT��h;�SgSXM� h;m��nh;mva	�	��� � dfhuV�i
e�mve�X%g]h;�SeñmT¢¡�E�O�¥Å1X`Þ�
 ��d�g½huVSX��%XMg�h;X%c)mT¢jhuVAX�h�ikc;�vX`hO��l#Xr°�± � dfh;V7VSdf�vV7�AX%gS�ndfh9}ÉiTgS� xfm �
ikhumve�d��Kgp�Ae�{|XMc%±ke�dfgSd�e�d��MX%��h;VSX3e>�Sxfh;d�aSxfX��;�%ikh;h;X%c;dfgS�S�zUWVSX��Sm � gS�nh;c;XOikeÒik�Mhud�qvX��SX%�TcuiT�SXMcj~¤îZà^�
�%mvgS�nd��ÍhuX%��mT¢�\v��x�ir}TX%cn�3mT¢ª�^e�eþh;VSd���o¼�n�%d�g]h;d�x�x�ikhumTcK�Sdf�;o��Z~F�r¬v[^e�eþ�Sd iTe�XMh;X%cu��iTxfh;X%c;gSikhudfgS� � dfhuV
�E���rÊ9e�e»h;VSd���o1�%mvaSabX%c^�Sdf�;o���~Í�r¬Tó�e�e(�Sd iTe�XMh;X%cu�`�>UWVAX�î�à � iT�^�Sd�qEdf�SX%� dfg�h;m �È��iT�%dfe��Ah;VwiTx
�;X%�Te�XMg�h;�%±WikgS� h;VSX£�;�Md�g]hudfx�x iQhud�mTg x�df�vV]h¼d�g,XOik��VÇ�;XM�ve�X%g]h � iT���;XMg�h�humÉi �;d�gA�vx�X£âtiTe�ike�ikh;�;�
ß��r[v�k\½Ý3Å�U!huVScnmv�S�vV��O\Él#d��Mc;mvg lWºä��[T[QÊÍ�T[ÈÊ9î�î�ÊÍÅ�º � irqTX¥xfX%gS�Th;V �nVSdf¢÷h;d�gS� ~�&�y Ä ��üS{|XMc;�%�
UWVSX7Ý�Å1UñmT�AhuaS�Ehu� � X%cnXÉ¢¤XM�ùhum U�à^º º ��iTgS� ºWºjà º �M��UWVSX7�nd��vgSiTx���¢¤cnmve \ÇÝ�Å1U º � � X%cnXe��Sxfh;d�aSxfX`_EX%��iTgS��¢¤XM��hum¼i)�;d�gA�vx�X�iTgwiTxfmv�kÊ h;mkÊ9�Ad��vd�h�iTxp�%mvg]qTX%cnh;X%c)~�î�à^ºW�`�pUWVSXZî�à d��SXMg�h;dfüwXM��huVSX
{|X%iTeïawiTcÍhudf�%x�XM�WiTgS���SX`huX%�`huXM��iT�`hudfqpd�h9}��%mTd�gS�Md��SXMg�h � d�huV1�	�	�SX%�%ir}p�M�

l3XMh � X%X%gÔh;VSX��SXM�vcuiT�AX%c�ikgS�ÇhuVAX¥h�iTcn�vXMh � ik��iÉ{bXOiTe VSmp�Smv�n�%mvabX¶~�l#\ VSmp�Smv�n�%mvabXr�¼huVwikh
�SXMh;X%�Mh;X%��huVSX�a|mT�;dfh;d�mvg�mk¢Eh;VSX3dfgS�%mTe�dfgS�jawiTcÍhudf�%x�Xk±È�vdfqpd�gA�ti�¬QÊ �Sd�e�X%gA�;d�mTgwiTxT�nawiT�MX`Ê9abmvdfg�hCh;m¡e�ikh;��V
hum�h;VSX)huiTc;�TXMh�iTgS��df�SX%g]hud�üwX%�1huVSX)awiTcnh;d��Mx�X�iT�Zi��	�Émvc § �É{]}1e�X%iT�;�Scnd�gS��dfh;�tXMgSX%cn�T}��SX%abmv�;d�hO�
î�g	X%gA��qEdfX � mT¢
h;VSX¼l#\�VAmE�SmT�;�%mTa|X�df�Z�;VAm � g	dfgê�Kdf�v�Sc;X>[A�ZUWVSX�l3\�VSmp�Smv�;�MmvabX��%mvgA�;d��ÍhuXM�½mk¢
h � m�aAx iTgSXM�%±�� iTgA��Þ�± � dfh;V�i��v�r[)e�e5�Sd�iTe�X`huXMc3mvcnd�XMg�h;X%��ikhjikg£ãTóA�ÆãT� 4 iTgS�vxfX¡h;m)huVAXtqvXMcnh;d��Oikx �
Y�ik��V¼aSx iTgAX#VwiT���È�t�;�Md�g]hudfx�x�ikhumvc�üSgS�vX%cn� � dfh;V¼i��E�Æ�¡e�e/aSdfh;��V��KUWVAXj�%cnmv�;�
�nX%�Mh;d�mvg>mT¢ÃXOiT��V�üSgS�vX%c

�O¬



Hit the edges
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Hit the middle

�Kd��v�Ac;X¶�r��_ Ä ��VSXMe�ikh;d�� �%cnmv�;�1�;XM�Mhudfmvg mk¢�huVSXÉl#\ VSmp�Smv�;�MmvabXT��î�cnc;m � �¥dfgS�Sdf�Oikh;X	�Sd¨§|X%cnX%gS�MX
�;dfh;�wikh;d�mvgS�#mT¢K{bXOikeïawiTcÍhud��Mx�XM�WawiT�;�nd�gS�¼h;VSc;mv�A�vV�h;VSX�l#\�VSmp�Smv�;�MmvabXT�

VwiT�£iON ¬bÊ9�;VSiTa|X º ±SiT�j�;VAm � g£dfg��Kd��v�Ac;X>�O�A± � d�huV£i¼óA�­¬]ãÈÊ e�e5huVAd���o�e�df�S�Sx�XtawiTcÍh�iTgS�£¬A���È�vãrÊ9e�e
huVSdf��o X%�S�TX%�%�ÇUWVSd����;Vwika|X�c;XM�S�S�%XM�¯d�gSiT�Mh;dfqvX�cnX%�vdfmvgS��iTgS� d�e�aSc;mrqTX%�,huVSX��;awiQhud ikxjc;XM�;mvxf�Ahudfmvg��
UWVSc;XMX¼l#d��Mc;mvg¥lWºä��[v[ÈÊÍ�T[QÊ î�î�ÊÍÅ�º¡&�y Ä üw{bX%cn� � X%cnX¼X%e�{bX%�S�AX%�	d�g1XOiT��V�üSgS�vX%c�iTgS�¥¢¤XM��hum�i
�;d�gA�vx�X¼âtiTe�iTe�iQhu�;�½ât¬A�ró]ãÈÊu�r��Ý�Å1Uþh;Vwikh � iT�^c;XOik�Émv�Eh){]}	U�à^º º �%±zîZà^º º �)iTgS�ÉºWºjà º �M��î�Smv�S{SxfX`Ê aS�Sx��nXZüSh � ik�tabX%cÍ¢¤mvc;e�X%��mvg��;d��TgwiTx��#c;X%�Mmvc;�AX%�¥{]}�h;VSX�ºWºjà º ��hum¼üwgS�1a|mv�n�;df{Sx�X�aSdfx�XM�Sa��UWVSX�hudfe�X)�SXMqTX%x�mTaSe�XMg]h^mT¢@huVSX¼mv�EhuaS�AhZ�;d��TgwiTx�� � XMc;X¼üSh � d�huV	{bmThuV	�nd�gS�Tx�X`ÊWiTgS� �Smv�A{Sx�X Ê9aS�Sxf�;X
iT�;�n�Se�aEhud�mTgS�%� � ¢th;VSX�üSh;h;X%�,aS�Sxf�;X � iT��e�mTc;X�xfd�oTXMxf}½hum {bX£i��Smv�S{SxfX�aS�Sxf�;X£iTgS�¶h;VSX�hudfe�X�mk¢
huVSX^�;XM�%mvgA��aS�Sxf�;X � ik�t�Mmvd�gS�Md��SXMg]h � d�huV£huVSX)�	� �SX%�%ir}£h;d�e�XT±Ah;VSX^XMqvXMg]h � iT��cnX5"nX%�`huXM���#îjh¡huVSX
�uiTe�XZabmv�;d�hud�mTg�iT�jh;VSX^l#\¼VSmp�Smv�n�%mvabXT±S{A�Ah�ikhWx�iTc;�TX%c#c;iT�Sdf�S� � iT��iTgSmTh;VSX%cW�n�%dfg�h;d�xfx ikh;mvc@�%mv�Sg]h;X%c%±
huVSX�c;dfgS��qvX`hum¶~�ß�Þ^�`�ªUWVAX�ß�Þ � ik�)�SXM�;df�vgSX%�½hum�qvX`hum1awiTcnh;d��Mx�X%��h;Vwikh^awiT�n�;XM�7huVScnmv�S�vV huVAX�l3\
VSmE�Amv�;�Mmva|X¼üw{bX%cn�%��UWVSX�ß�Þ � iT���%mTe�abmv�;XM� mT¢3h � m7�Oµv�P4^iTc;�M�^mT¢j¬E���v��e�e(h;VSd���o��n�%dfg�h;d�xfx ikh;mvc
� dfhuVÇiTg¯dfgSgSX%c��Sd�iTe�X`huXMc�qkiTcÍ}pd�gS�½¢¤c;mve �v�rµE��ã	e�eáh;mÇ�È�T�½e�e ikgS�ÔiTg mv�AhuXMc��Sd�iTe�XMhuXMc�mk¢
�O\�ãE�Æã�e�e��3UWVSX�h � m�ß�ÞþXMx�X%e�X%g]h;� � X%cnX>c;X%iT�Smv�Ehth;m�â�¬E�ró]ãÈÊu�r��Ý3Å�U º ��iTgS�1h;VSX��;d��TgwiTx�� � X%cnX�;aSxfdfhjh;VSc;XMX � iO}p�thum�î�à^º º �M±wU�à^º º �tiTgS�1ºWºjà º �%�UWVAX£�	�ÿ���SgS�AX%c � X%g]h��SXM�OiO}]Ê9d�gpÊ´Swdf�vV]hO±Kg��S�Mx�X%iTc�d�g]h;X%cuik�MhudfmvgS�)d�g7h;VSX��SXM�vcuiT�AX%c�mvc)�;�%ikh;h;X%cÍÊ
d�gS��mv�Ah)mT¢j{bXOike h;Vwikh)�Sd��Ag º h�cnXOiT��V7h;VSX�huiTc;�TXMhO��îtaSaScnmr_Edfe�ikh;X%x�}½�v�v¹ðmT¢3huVSX�d�gS�Md��SXMg]h��	�ÿ�
a|XMgSXMh;cuikh;X%�7¢�iTc�X%gAmv�S�vV dfg]hum1h;VSX�huiTc;�TXMh�hum¥�;ikhudf�n¢÷} huVAX�mvgAx�d�gAX�huiTc;�vX`h>�Mc;d�huX%cnd i£mT¢ ® �T��Å�XMÞ��
U�}paSdf�OiTxfxf}�¬E��ã�� �r�kÀt�	����XMg�h;X%cnX%�1h;VSX�h�iTcn�vXMh�abX%c�{bXOiTe!�;aSdfx�x �ö(,IQ ,�8A@	R*BU9
UWVSX�� � �M±|�nx�m � X%���Sm � g�{]}£huVAX>�SXM�vcuiT�AX%c;�M±|XMg]huX%cnX%��h;VSX>�n�%d�g]h;d�x�x�ikhudfgS�>üw{bX%c¡h�iTcn�vXMhtx�mp�OiQhuX%��d�g
huVSX��%XMg�h;X%cZmk¢KhuVAX>�;abX%�`hucnmve�X`huXMc%��î�gS��huVSXMg¥huVAXM}�x�mv�Íh�XMgSX%cn�T}v±b�Oike�X^hum�c;X%�ÍhO±|iTgS���AX%�OiO}TX%�	d�g
huVSX�h�iTcn�vXMh%�¡UWVAX)h�ikc;�vX`h��MmvgS�;df�nh;X%�	mT¢
\A�r¬�ãÈÊ e�e!�;���wiTcnX¼iTgS�¥¬A�f�`Ê9e�x�mTgS��aAx iT�Íhud����;�Md�g]hudfx�x�ikhudfgS�
üw{|XMc;�¡huVwikh � XMc;X�{A�SgS�SxfX%�¥h;m�¢¤mvcneúi¥�È�ÈÊ �%e��Sd�iTe�X`huXMc¡�`}px�d�gA�SX%cM�tîÒgp�Ae�{|XMc�mT¢��;e�iTx�xfX%cjüw{bX%cn�
~��Oikx�x�XM���nX%�A�vX¼üw{|XMc;�¥ª�� � X%cnX�üSx�x�XM� d�g	huVSX��]ikaS�^gSXOiTc�h;VSX�mv�AhuXMc^X%�S�vX�mT¢�huVSX¼huiTc;�vX`hO±Cd�g mvcn�SX%c
hum�VSirqTX�i��SgSdf¢¤mTc;e!h;VSd���o�gSXM�;�ZmT¢KhuVSX^h�iTcn�vXMhte�ikhuXMc;d ikx �jY
gS��iTgS�¥�nd��SX^qpd�X � ��mT¢�h;VSX^h�iTcn�vXMh�iTc;X
�;VSm � g�d�g��Kdf�v�ScnX��v�v�=Y@iT��V�mT¢whuVSX¡ãp�Æ�QÊ e�e üw{bX%cn� � iT�@�%mvgSgAX%�Mh;X%�¼hum^i�Ý�Å1U�± � VSX%cnXOiT�
huVAXWX%�S�vX
üw{|XMc;� � X%cnX��vc;mv�Aa|XM�	d�g]hum��r��iTgS� XOik��V	�vc;mv�Aa	mT¢@huVSX�XM�S�vX�üw{bX%cn� � iT���%mvgAgSX%�`huX%� hum£i��;d�gA�vx�X
Ý3Å�U��bUWVAX>Ý�Å1UW� � XMc;X�c;X%iT�¥mv�Eh�{�}£î�à^º#�%±ÃU�à^º#�¡iTgS�¥ºWºjàZ�%�3UWVSX��	���%± � VSmv�nX�qTX%xfmE�MdfhudfX%�
� XMc;XW�;e�iTxfx ±Èh9}EaAd��Oikx�xf}�xfmv�nh�iZx iTcn�vXjiTe�mv�Sg]h
mk¢ÃX%gSXMc;�T}�~¤¢¤X � huXMgS��Å1X`Þ^�Kd�g>XOiT��V¼üw{bX%cM± � VSd�xfX § �ÿ�
¢¤c;mve �	���SXM�OiO}p��x�mv�ÍhziT{bmv�Ah��jÅ�XMÞ a|XMczüw{bX%cM±T�nd�gS�MX@h;VSXM}^h;cuiOqvXMx�X%�)gSXOikc;xf}Za|XMc;abX%gS�Sdf�%�Sx�iTc;x�}�iTgA�
x�mv�ÍhWX%gSXMc;�T}�ik�We�dfgSd�e��AeòdfmvgSdf�%d�gA��awiTcÍhud��Mx�XM�^~ Å��FÝ
�u�`�3ÝKikhnhuX%cng1cnX%�Mmv�vgSd�hud�mTg � iT��abX%cÍ¢¤mvc;e�X%��hum
üwgS��üw{bX%cn�#huVSikhj{bX%xfmvgS�vXM��hum>i�� � º �jawikh;V�mvcji §C� º �jawikh;V��
UWVSX^ºWºjà aA�Sx��nX�d�gE¢¤mvc;e�ikhudfmvg � ik�
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25 cm V−Counter

TargetK   Beam 

light guide
I−Counter

scintillator
I−Counter

�Kd��v�Ac;X^�v�é_KY@gA�	~�xfXM¢÷h��@ikgS���nd��SX>~�cnd��vV]h �Kqpd�X � �#mT¢|huVSX�h�ikc;�vX`hO��UWVSXZºWºjà aS�Sxf�;X Ê9�;VSiTa|Xtd�gA¢¤mTc;e�iQÊ
hud�mTg1df�t�S�nX%��h;m�üwgS���	�7iTgS� § �É�Mx��S�ÍhuX%cn�%±ÿiT�t�nVSm � g	d�g�huVSX)x�XM¢÷h�üw�T�Sc;X��|huVAX>x�m � X%c¡h � m�aAx�mTh;�%±
x iT{bX%xfX%��{]}«ª]i]�5ª�iTgS��ªv{Ã�5ªS±wiTcnX)ºWºjà aS�Ax��;XM�W¢¤mvc�i��	�K±wiTgS��h;VSX^�SaSabX%cWh � m�aSxfmThu�M±Ax ik{|XMx�X%��{]}ªv�r�5ª�iTgS� ªv�Ã�5ªS±�iTcnX�h;VSmv�;X�¢¤mvc)i §C� �£U � m�x iO}TX%c;�)mT¢�ó�aSx iT�Íhudf���n�%d�g]h;d�x�x�ikhumTc;�%±H� ÊFº#mv�Sg]huXMc£~m�ÍºW�
iTgS��ÞtÊFº#mv�Sg]huXMc�~÷ÞtºW�`±w�;�Ac;c;mT�SgS�£huVSX�h�ikc;�vX`hO�

�S�;XM�£h;m>üwgS�£�Mx��S�ÍhuX%cn�#¢¤mvc#� � �^~³� � üw{bX%cn���#ikgS� § � ��~ § � üw{bX%cn���`�@î �Amv�S{SxfX`Ê9aA�Sx��nXtüShnhud�gA� � ik�
a|XMcn¢¤mvcne�XM��h;m�üwgS�1huVSX�üw{|XMc � VAX%c;X�i��	� ¦ § �É�SX%�%ir}£qTX%cnh;X`_ � ik��x�mp�OiQhuX%�¥iTgS��hum�XM�nh;d�e�ikhuX
huVSX^X%gAX%c;�k}�x�mv�n�¡iTgS�£cuiTgA�vX^mT¢=h;VSX § �	VSd��Ad�gS��d�g�h;VSX��	� üS{|XMc%�

UWVAX£üS�S�S�%d�iTx#cnX%�vdfmvg¶mT¢�huVAX�h�iTcn�vXMh � iT�¼�SX`üwgSXM� {]} h � m x iO}vXMc;�¼mT¢tó�aSx�iT�nh;d��`Ê �;�Md�g]hudfx�x iQhud�gA�
�%mv�Sg]h;X%c;��huVwiQh��n�Sc;cnmv�SgS�SXM�ÇhuVAX�huiTc;�vX`h	~¤�;XMX��Kdf�v�Sc;X	�T�È�`�¯UWVAX¥d�gAgSX%c��;�Md�g]hudfx�x iQhumvcn�%±@�OiTxfx�XM�Ö� Ê
º#mv�Sg]huXMc>~n�ÍºW�`±AhuiT�v�vXM����VwiTcn�vX%���SX%�%iO}�aSc;mp�S�S�`hu��{bXM¢¤mvcnXZhuVSX`}�X%g]h;X%c;XM�1h;VSX��Sc;d�¢÷hW��VwiTe>{|XMc%±wiTgA�
aSc;mrqpd��SX>i�hucnd��v�TX%c¡�;d��TgwiTxChum�h;VSX��wikhui�iT�M�p�Ad��;d�hudfmvg1�Í}]ikh;X%e��ZUWVSXW�Íº � iT��óA�¾\kÊ9e�eïhuVAd���o�ikh�ikg
d�gSgSXMc�cuiT�Ad��S��mT¢#óA�­���%e�±=ikgS�ÉX _phuX%gA�SX%� �k\£�%eñ�Sm � gS�Íhuc;X%iTe ¢¤c;mTe(huVAX��AaS�nh;c;XOike ¢�iT�%X�mT¢�huVSX
h�iTcn�vXMh%��Y@iT��V½�;�%dfg]hud�xfx ikh;mvc � iT�^dfgS�nh;c;�Se�X%g]huXM� � d�huV½i�Ý�Å1U�±ziTgS� � iT�^c;XOik�½mT�Ah^{]} iTg îZà^º�±
i½U�à^º!ikgS�¯iÉãT�v�ÉÅ¥ât��huc;iTgS�;dfX%g]h��Sd��vd�hudf�%X%c>{wiT�;XM�¯mvgÔSÃiT�nV¯îZà^º(~�U�à^�¢�¾¬vµ#� �ÇUWVSX¥mv�EhuX%c
�;�%dfg]hud�xfx ikh;mvc;�M±E�%iTx�xfX%��h;VSXZÞtÊFº#mv�Sg]huXMc>~÷ÞtºW�`±wmrqvXMc;x�iTaSabX%�£huVSX^�Sm � gS�Íhuc;X%iTeïXM�S�vX^mT¢zhuVSX��ÍºÔ{�}�ó
e�e�±AikgS�£�;X%cÍqvXM��h;m¼�SXMh;X%�Mh¡awikcnhudf�%xfX%�3h;VwikhW�AX%�OiO}TX%�¥�Am � gA�nhucnXOiTe!mT¢ChuVSXZüw�A�S�%d�iTxÿcnX%�vdfmvg�mT¢ChuVSX
h�iTcn�vXMh%�
UWVSX�Þtº � iT�tãÈÊ e�eòhuVSdf��o�iTgS�½�v�­[vóQÊ e!x�mTgS�S±SikgS� � iT�¡�nhuiT�v�vXMc;X%� � dfh;V£c;X%�na|XM�Mh¡hum�huVSX�Íº��wY@iT��V£�;�%dfg]hud�xfx ikh;mvc � ik�Wd�gS�Íhuc;�Ae�XMg�h;X%� � dfh;V£i¼Ý�Å1U�± � VSdf��V � iT�WcnXOiT��mv�Eh�{�}�iTg�îZà^ºÔiTgA�
i�U�à^º��ö(,TS ,�@C8AGVU�2-:DRàG
-=8'þ0WTBë@
UWVSX�huc;iT��o�d�gS�	��VSiTe�{bX%c�df��iTxf�;m��%iTx�xfX%�$ª��¡xfh;cui1UWVAd�g º#VwiTe>{|XMcìª,~m�tU¡ºW�`± � VSd���V � iT�¼x�mp�OiQhuX%�"n�S�nh3mv�Ah;�;d��AXtmT¢ÿhuVSXP�Íº��EUWVAX � VSmvxfX��;abX%�Mh;c;mve�XMh;X%c � iT�3d�g�i��tU=XM�;x i�e�ik�vgSXMh;d��jüwXMx�����Ý=mv�ndfhud�qvXMxf}
��VwiTc;�TX%��awikcnhudf�%xfX%� � iT�K{|XMg�h��%x�mp��o � d��nX#d�g�huVSX�qpd�X � ¢¤cnmve �Sm � gS�nh;c;X%iTe1�KUWVSXjaScnd�e�iTcn}Z¢¤�AgS�Mh;d�mvgS�
mT¢@huVSX��tU¡º � ik�^h;m£e�X%iT�;�ScnX�huVSX¼e�mve�X%g]h�i�mk¢#��Vwikc;�vXM�Éawikcnhudf�%xfX%��iTgA� h;m£aSc;mrqpd��SX¼e�ikh;��VSd�gS�
mT¢=h;VSX�huc;iT��o��t{bXMh � X%XMg1huVAX^huiTc;�TXMh¡iTgS�£huVAX)ß¡iTgS�TX Ä h�iT��o ~�ß Ä �jiT� � XMx�x �

UWVAX��¡U¡º VwiT� i	x�XMgS�Th;V mk¢�ãE�£�Me1±�iTgS� iTg,d�gAgSX%c�iTgA� ikg mv�EhuX%c¼c;iT�SdfdjmT¢��E�­µ]ã��%eáiTgA�
\]¬A�­¬A�^�%e�±wc;X%�na|XM�Mh;dfqvXMxf}T�3UWVSX��È�¼x iO}vXMc;��mT¢K�Sc;d�¢÷h��%X%xfx�� � X%cnX)�vcnmv�SabX%��d�g]hum�¬��;�SabX%c¡x iO}TX%c;�M�3UWVAX
d�gSgSXMc%±be�df�S�SxfX)ikgS��mv�Ah;X%ct�;�SabX%cZx�iO}vX%cn�ZiTxfxCVwiT��\��n�S{	x iO}TX%c;�tXOiT��Vÿ±��%mvgA�;d��ÍhudfgS��mT¢�\]µA±|[vó��%XMx�xf�%±

�rã



�=d��v�ScnX¼�È��_ Ä ��VAX%e�ikhudf�ZqEdfX � mT¢=h;VSX|�tx�hucui¼UWVSdfg1º#VwiTe�{bX%cM�
�O\v\��%XMx�x��Wdfg�huVSXMe1±wcnX%�na|XM�Mhud�qvXMxf}�iT�W�nVSm � g¥d�g¢�Kdf�v�ScnX¼�È�E�@Y@iT��V¥�MX%xfx � ik�t�Mmve�abmv�nX%�£mT¢
[ � dfc;X%�
�nhu�AgS�£iQ_Ed iTxfxf}T�Zî �;dfgS�vxfX�iTgSmp�SX � dfc;Xk±�e�ik�SX�mT¢@�vmTx��EÊ �%m]ikh;X%�¥h;�SgS�v�ÍhuXMg � d�huV½�T�ÈÊ»��eú�Sd�iTe�X`huXMc%±
� iT���n�Sc;cnmv�SgS�SXM�¥dfg£i��n�p�SiTc;X^{]}£µ¼�Oikh;VSmp�SX � d�c;XM��e�iT�AX�mT¢K�Tmvx��EÊ �%m]iQhuX%�£ikx��Se�d�g��Se � dfh;V �r�v�QÊ��e �Sd iTe�XMh;X%cM�1ît�!";iT�%XMg]h¼�%XMx�x����;VSiTc;XM� huVSX��%ikhuVAmE�SX � d�cnX%��iQh>huVAX�{|mT�SgS�wiTcnd�XM�%��UWVSX��%XMx�x���d�g
XOiT��V	x�ir}TX%c � iT���Íh�iT�T�vX%cnX%��{]}�mTgSX`Ê VwiTxf¢��%X%xfx � d�huV�cnX%�na|XM�MhZh;m�huVSX>gSX%df�vV�{|mvcnd�gS��x iO}vXMc;�Zdfg¥mvcn�SX%c
hum	c;XM�;mvx�qvX�h;VSX�x�X`¢÷hnÊ9cnd��vV]h>iTe�{Sdf�v�Sd�h9}Édfg7huc;iT��o7üShnhudfgS�S� UWVSX��;�Aa|XMc¼x iO}vXMc;� � X%c;X�üwxfx�XM� � dfh;V,i
e�dÌ_Eh;�Sc;X�mT¢�iTcn�vmvg,~¤\][A�­ó]¹��`±|XMhuVSiTgSX£~¤\][A�­ó]¹��tiTgS�	X`huVwikgSmvxW~��A�­µ]¹��¡�]iT�nX%�M��UWVSX��OiQhuVSmp�SX � dfc;X%�
� XMc;X)iTx�x��Tc;mv�SgA�SX%��± � VAd�x�XZh;VSX�iTgSmp�SX � d�cnX%� � XMc;X�e�ikd�g]h�iTdfgSX%�£iQhZ��o]Þ hum�iT��VSdfXMqvX)i�µ��¡�O� Ý mk¢
�]iTd�g½iTgA�7i1ã£�Me\
!���^mT¢j�Scndf¢÷h�qTX%x�mp�%d�h9}v��Y@iT��V iTgAmE�SX � dfc;X � ik�)dfgS�nh;c;�Se�X%g]huXM� � d�huVÉiTgÉî�à^º
iTgS��i^U�à^º���UWVSX¡�Scndf¢÷h
hudfe�X3hum^huVSX¡iTgSmp�SX � d�cnX%� � ik���A�;X%��hum^�SXMh;X%cne�dfgSX%��huVSX)~�Ëë�YXS�Kabmv�ndfhudfmvgS�
¢¤mvc�i¼��VwiTc;�TX%�£hucuik��ob�

UWVAXZd�gSgAX%cjikgS��mv�Ah;X%c3cuiT�SdfdÃmT¢CXOiT��V��n�SabX%cjx�ir}TX%c3VwiT��VSXMx�df�OiTxbiTcncuiO}p�jmT¢ª�%ikhuVSmp�SXt�nhucnd�aS� � dfhuV
i�aSd�hu��VÉiTgS�vxfX¼mT¢j\]ã 4 ��UWVSX��Íhuc;dfaS� � dfh;V7i1�£e�eðmk¢ � d��EhuV½XOiT��V7iTgS�Ç��e�eðmT¢#�]iTa½{|X`h � XMX%g
huVSXMe � X%c;X�e�iT�SX�mT¢��È�T�v�QÊ Jîùh;VSd���o��%mvaSabX%cW�Mm]ikh;X%� � dfh;V£¬v�v�QÊ JîùhuVAd���o�gSd���okX%x ±SiTgS�£e�mT�Sg]huX%��mTg
i1�TãÈÊ»��e»huVSdf��o	Ë^iTaAh;mvg½¢¤mTd�x �>UWVSX��%ikhuVAmE�SX¼¢¤mvdfx��ZVSiT�É\vµA±=�v�E±
�r�vµE±��%\v\S±
�rµv�E±=ikgS� �p�ró��nhucnd�aS�
¢¤c;mve huVAXWd�gSgSXMc=h;mZhuVSXjmT�AhuXMc�x iO}vXMc;�M±]c;X%�na|XM�Mh;dfqvXMxf}T�@Y�ik��V��%ikhuVAmE�SX#�nhucnd�a � iT�
dfgS�nh;c;�Se�X%g]huXM� � dfhuV
iTg îZà^ºÒikgS�7i£U�à^º��ªUWVSX[Z�abmv�ndfhudfmvg	mT¢ji£��VSiTc;�vXM�Éh;cuiT��o � iT�^�SXMh;X%cne�dfgSX%�½{]}	huVSX���VwiTcn�vX`Ê
� XMd��vV]huXM�7e�XOiTg½mT¢3huVSX��%xf�S�nh;X%c^mT¢jVAdfh��nh;c;d�aA�%��UWVAX�cnX%�;mTx��Ah;d�mvg � ik�)e�XOiT�n�Sc;XM�Éh;m1{bX�ik{|mv�Eh��
e�e��

UWVAX%c;X � X%cnX½�7d�gwiT�`hud�qvX�cnX%�vdfmvgS��üwxfx�XM� � dfh;VÔgSdfh;c;mv�vXMgÔ�]iT��{bXMh � X%XMg�h;VSX ¬ �;�Aa|XMc�x iO}vXMc;�%�
àZd¨§|X%c;XMg]hud ikxjaSc;XM�;�n�Sc;XM��d�g h;VSX¥ã½�]iT��qvmvxf�Se�X%���;�SaSabmvcÍhuX%� huVSX1�Oikh;VSmE�AX�¢¤mvdfx��1~�X _E�%x��A�Sd�gS�½huVSX
d�gSgSXMc;e�mv�nh�iTgS�¶mv�EhuX%cne�mT�nh>¢¤mTd�x��M± � VSdf��V � XMc;X�VSXMx��¶d�g7aSx iT�MX�{]}7�n�SaSabmvcnh¼h;�S{bX%��� � UWVSX�humThuiTx
e�iT�n��d�gÔhuVAXÉik�Mhud�qvX	cnX%�vdfmvgûmT¢��¡U¡º�~¤X`_E�%xf�S�Sd�gA� h;VSX d�gSgSXMc£iTgS�ûmv�Ah;X%c£�;�AaSa|mTcnh£hu�S{bX%��iTgA�
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d�gSgSXMc;e�mv�nhWiTgS��mv�AhuXMc;e�mv�nhW¢¤mTd�x��u�#iTe�mv�Sg]huXM��h;m��ÿ�¡�O�p·pÂ�cuiT�Sd�ikhudfmvg�x�XMgS�Th;VS�%�
UWVAX)e�mve�X%g]hu�Se c;XM�;mvxf�AhudfmvgS��~���Ü w Ü)�3¢¤mvcjhuVAX�h � m�{bmp�A}��SXM�OiO}p����� � iTgS�1��� � ikc;X�e�XOiQÊ

�;�ScnX%�£hum�{|X¼�v���È¹!ikgS�É�T�Æ¬]¹�±ScnX%�na|XM�Mhud�qvXMxf}v�3àZXMhuiTd�x|d�gA¢¤mTc;e�ikhudfmvg��%iTg1{bX^�;XMX%g¥XMx��nX � VSXMc;X��¾¬v[#� �ö(,"\ >?8':DRÙB^](9�8AGVU
ßtiTgA�vX Ä h�iT��o�~�ß Ä �¼�MmvgS�nd��nh;X%�¯mk¢�{bmThuV huVSX£�n�%d�g]h;d�x�x�ikhumTc��%mv�Ag�h;X%cn��iTgS�,huVAX1XMe�{|XM�S�SXM�Ç�nh;cui �
��VwiTe�{bX%cn�%±AaAc;mrqpd��SdfgS�>XMgSX%cn�T}�ikgS��cuikgS�vX¡e�X%iT�;�ScnX%e�X%g]hWmT¢ÿhuVSXt��VwiTc;�TX%��awiTcÍhudf�%x�XM�%±�d�gE¢¤mvc;e�ikhudfmvg
mT¢=h;VSX § � ¦ �ª� ¦ ð �½�AX%�OiO}£�nX%���SX%gA�%X�ikgS�1e�XOik�;�ScnX%e�X%g]h¡mT¢=h;VSX^aSVSmTh;mvg1iT�Mh;dfqpdfh9}�iT� � XMx�x �
ä�_ � _�Ö ` R]Ü Ø LÈÜ³ê�ê¤PALrÙÃN � Ù|Û Ø L è NQJ
UWVSXZß Ä �n�%d�g]h;d�x�x�ikhumTc
�%mv�Sg]h;X%c;� � XMc;X��A�;X%��h;m>e�XOiT�n�Sc;X¡huVSX¡X%gAX%c;�k}�iTgA��cuikgS�vX�mk¢ª��VwiTcn�vX%��aSiTcnh;d�Ê
�%x�XM��iTgS��hum�mv{A�;X%cÍqvX�huVAX § � ¦ �ª� ¦ ð � �SXM�OiO}��;XM���SX%gS�MXT�3UWVSX�ß Ä � iT��x�mp�Oikh;X%��"n�S�Íh�mv�Ahu�nd��SX
huVSX|�tU¡ºùikhtiTg1dfgSgSXMcWcuiT�Sdf�S��mT¢=\�ãE�­�vµ��Me�iTgS�1iTg�mv�Ah;X%c�cuiT�Ad��S��mT¢KµT\S�­ó]���%e��*� h¡�MmvgS�;df�nh;X%�¥mk¢
�r[�x iO}TX%c;��mk¢3aAx iT�Íhud��)�;�Md�g]hudfx�x iQhumvcn�%±biT�%dfe��Ah;VwiTx�x�}£�;XM�ve�XMg]huX%�½d�g]h;m£�k\��;XM�Mh;mvc;�^iT���;VSm � g½d�gê�Kdf�kÊ
�Sc;X¼�r¬E�'�ÃmT�Scj�%mTg�h;d��v�Amv�S�W�;XM�Mh;mvc;�)~�d³�­Xk�f±A�;X%�`humvcn�^�MÊ9\S±SãÈÊFµE±AXMh;�T�Æ� � X%cnX^�vc;mv�Aa|XM��dfg]huma�nVSX _ph�iTg]hu�¥ª
¢¤mvcZc;X%iT�½mv�Ah�iTgS�	h;c;d��T�vX%cnd�gS��aA�Sc;abmv�;XM�%��UWVSX��;�Md�g]hudfx�x�ikhumvcn��mT¢3x iO}TX%c;���rÊ��rµ�Vwik�7i�huVAd���o�gSX%�n�)mk¢
�v�Æ[T�]ã��%eðiTgS�½i�x�XMgS�Th;V	mT¢¡�rµ]���%e���UWVSX¼�;�Md�g]hudfx�x iQhumvcn�tmT¢�x�ir}TX%c¼�r[�VSiT�½i�huVSdf��opgAX%�;�^mT¢¡�¼�Me��
huVSdf��x�iO}vX%c � iT�#e�iTd�gAxf})�S�;XM��hum^qvX`hum���Vwikc;�vXM��awiTcÍhudf�%x�XM� � dfhuV�cuiTgA�vX�x�mvgS�TX%c
huVwikg�huVSikh�X`_Ea|XM�Mh;X%�
¢¤mvc�h;VSX §ª� ¢¤c;mveò� �1¦á§ª�ª©=«© ��UWVSX��;�%dfg]hud�xfx ikh;d�mvg¼xfd��vV]h3d�g�huVSXtx iO}vXMcW�ÈÊu�r[)�Mmv�Sg]huXMc;� � iT�jxfX%��{]}
yC�A�%dfh;X�xfd��vV]h3�v�Sd��AX%�3h;m�Ý�Å1UW��ikhj{bmTh;V�huVSX��SaS�nh;c;X%iTeïiTgA���Sm � gS�nh;c;X%iTeïX%gA�S�%�@UWVSXZdfgSgSXMc;e�mv�nh
�%mv�Sg]h;X%c;� � XMc;X�huVAX�hucnd��v�vXMcÍÊ �%mv�Sg]h;X%c;��~�U#Ê �%mv�Sg]h;X%c;�u�>iTgS�¶VSiT�¶i1h;VSd���o�gSXM�;�¼mT¢¡óA�­¬]ã£e�e iTgS� i
x�X%gA�ThuVÉmT¢tãv�1�Me1��UWVSX�U#Ê �%mv�Sg]h;X%c;��ikc;X�h;VSd�gAgSX%c�huVwiTg7x iO}vXMc;���ÈÊu�r[�h;m��;�AaSaSc;XM�;��h;c;d��T�vX%cn�)�S�AX
hum�aSVAmThumvg��%mvg]qvXMc;�nd�mvgS�M� Ä XMqTX%g]huXMX%g7�%e�e5�Sd�iTe�XMhuXMc*&�y Ä üw{bX%cn�^~³l3d��%cnmvg�e��AxfhudÌÊ9�Mx iT��lWºä�zÊ9[]�v�
� dfhuV i�aSd�hu��V mT¢#óA�­[Te�e � X%c;X�X%e>{|XM�S�SX%�½d�g X%iT��VÉ�n�%dfg�h;d�xfx ikh;mvc � X%cnX��vc;mv�Aa|XM� h;m£d�x�xf�Se�d�gwikh;X�i
�;d�gA�vx�X)Ý�Å1U ¢¤mvctX%iT��V	X%gA���ZUWVSX�U#ÊFº#mv�Sg]huXMc;��ikx��;m��SXMüSgSX%�	huVAX)üw�S�A�%d ikx=cnX%�vdfmvg�iT��� § �ncZ�;mvxfd��
iTgS�vxfXT±SgSX%iTc;x�}�h;VSX^�uiTe�X^iT�WhuVSX^�nmvx�df�EÊFiTgA�vx�X�iT�%�MX%aAhuiTgS�%X�mT¢)�tU¡º��

UWVAX��nd��vgSiTxk¢¤cnmveùX%iT��V)Ý3Å�U7mT¢�huVAX@ß Ä �;�Md�g]hudfx�x�ikhumvcn� � iT�CawiT�n�;d�qvX%x�}Z�naSx�d�h
�é_Æ��_��3¢¤mTc�îZà^ºR_¾U�à^ºR_­U�à
c;XOik��mv�AhO� Ä d��vgwikx��3¢¤cnmveò\�Ý3Å�UW��ikhjhuVAX��uiTe�XZX%gA��±S�uike�XZVAX`_ph�iTg]htiTgS���;iTe�XZx iO}vXMc � X%c;X^e��Ax�Ê
hud�aAx�X`_EXM�ÇiTgA�Çc;X%iT�ÇmT�Ah�{]} i �;d�gA�vx�X£UzcuiTgS�nd�XMg�h�àZd��vd�hudf�%X%c�~�U�à^���¾¬Tµ�� �ÇUWVSX¥U�àZ��c;XM�%mvcn�ÇhuVSX
��VwiTc;�TX�d�g���gS�Wd�g]h;X%cnqkiTxf�^~ ãk�v��Å¥ât�^�;iTe�aAx�d�gA����dfg£i1~ ÊF�A�ÆãE± � �E�Æ�v�-���3d�g]huXMcnqkiTxªiT{bmv�Ah#huVSXZh;c;d��T�vX%c
hud�e�X � dfhuV£i�cnX%�nmvx��Ah;d�mvg�mT¢=µT{Sd�hu��~��QÊÍ�Tãvã)�%mT�Sg]hu��� �@UWVSX�ãT�v�¼Å1ât���uike�aSxfd�gS��aScnmÈqpdf�SX%�W�n��×��%d�XMg]h
aS�Sx��nX)�nVwiTabX>dfgA¢¤mvc;e�ikh;d�mvg�h;m��;XMawiTc;ikhuX�huVSX�aS�Sxf�;X%�¡¢¤c;mve��Ad¨§|X%c;XMg]hZX%gAX%c;�k}1�AX%abmv�;d�hu�tiT���Mx�mv�nX>iT�
ã�gA�)ikawiTcnh%±ziTgS�½X%gwiT{Ax�d�gA��huVSX��SX`huX%�`hudfmvgÉmk¢3h;VSX §C� ¦ � � �AX%�OiO}	¢¤mvc�aSiTcnh;d��%xfX¼d��SXMg]hudfüS�Oikh;d�mvg
iT���SXM�;�Mc;d�{bX%�¥d�g Ä X%�Mh;d�mvg�¬A��ãp�Æ¬A��UWVSX>�]ikhuX � d��Ah;V¥mT¢KhuVSX�U�àZ� � ik��gwiTcnc;m � X%c�h;VwiTg¥h;VwikhtmT¢
huVSX
U�à^º#�Wd�g�mvcn�SX%c3hum¼c;XM�S�S�MXZhuVSXZ�Sikh�i��nd��%Xk�
U�à �;d��TgwiTx�� � XMc;X��SXMe��Sx�hud�aAx�X`_EXM��m C�d�gSX��S�;dfgS�¼U�à^º
d�gA¢¤mvcne�iQhud�mTg��1UWVAX�îZà^º#��~�yCXOº#c;mr} \v¬v�v�]��c;XM�%mvcn� ��VSiTc;�vX�d�g¶i,~ ÊÍ�T�A± � µ]ãv��gS��dfg�h;X%cÍqTikxjiT{bmv�Ah
huVSX�h;c;df�v�vX%c�hudfe�Xk±SiTgS��h;VSXZU�à^º#�)~³yªXOº#c;mr}�¬v¬v�v�v��cnX%�Mmvc;�SXM�£�Sa�hum��ró>VAdfhu�#d�g£i£~÷Ê9�A�ÆãE± � �r�E�Æ�]�5���
d�g]huXMcnqkiTx�iT{bmv�Ah�huVSX�hucnd��v�vXMc�h;d�e�XT��UWVAX�x ikc;�vX�hudfe�X�d�g]h;X%cnqkiTx�ik¢÷h;X%c^huVSX�hucnd��v�vXMc�¢¤mvc�h;VSX�U�à^º#�
iTx�xfm � �K�SXMh;X%�Mh;d�mvg�mT¢bhuVSXP�ª� ¦ ð ���SXM�OiO}v�
UWVAX¡h;d�e�XjmT¢ªi�VSd�h@d�g¼huVAXtß Ä �%mv�Sg]h;X%c;� � iT�3mT{Ah�iTdfgSX%�
¢¤c;mveòhuVSX^iOqvXMcuiT�TX)mT¢Ch;VSX^�SaS�nh;c;X%iTe�iTgS���Sm � gS�Íhuc;X%iTe�U�à^º¯hud�e�X%�M±wiTgS��h;VSXLZ�abmv�;d�hudfmvg�mT¢zhuVSX
VSdfh � iT�¡mv{AhuiTd�gSXM��¢¤c;mveòhuVSX�hudfe�X��Ad¨§|X%c;XMgS�%Xk�

UWVAX §C� �^¢¤c;mTe � �¥¦¨§C�ª©=«© �SX%�%ir}½Vwik� i1e�iQ_Ed�e>�Se e�mve�XMg]hu�Se mk¢¡�v�v��Å1XMÞz
 ��iTgS�7i
e�iQ_Edfe��Se c;iTgS�vX�dfg7aSx�iT�nh;d����;�Md�g]hudfx�x iQhumvc�mT¢ ® \]�1�%e�± � VSd���V7d��>�nVSmvcÍhuX%c)huVwiTg7\�ã��Me ¢¤mvc�huVSX
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Downstream view of Range Stack
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gS��qpd�X � mT¢|huVSXtßtikgS�vX Ä h�iT��oÃ�
U � m>x�ir}TX%cn�#mT¢|huVSXtßtikgS�vX Ä h�ik��o Ä huc;i � º#VSiTe�{bX%c;�
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humThuiTx=c;iT�Sdf�OiTxChuVSdf��o�gSX%�n��mk¢
huVSX�ß Ä iTgS��huiTc;�vX`hO��îtx�xzmT¢@huVSX § �ÿ�%±�{bX%g]h^dfg	i��¼U=XM�;x�i�e�ik�vgSXMh;d��
üwX%xf��±�x�mv�Íh�huVAX%d�c�X%g]hudfc;X�o�dfgSXMh;d��¥XMgSX%cn�T}ÔikgS�Ô�OiTe�X¥h;m c;XM�nh�dfgÇhuVSX ß Ä �*�9gÔ�%mve�awiTcnd��;mTg�±jhuVSX�ª�|��¢¤cnmveýh;VSX£��� � �SX%�%ir}û~��TïA~³�	� ¦ �ª� © �v��[ðóv¬A�¾\�¹ �¾ó�� ��ikh¼cnX%�Íh�VwiOqvX�i�e�mTe�XMg�h;�Se�mk¢
�T¬vóÉÅ1XMÞz
 �£iTgS�¯i cuikgS�vX�mT¢^ãk\A�Æ¬ �%e d�g aSx�iT�nh;d����;�Md�g]hudfx�x�ikhumvcM±�iTgS�Ç�%iTg h;V��S��abX%gAXMhuc;ikhuX�huVSX
ß Ä � dfhuV7i¥�nh;mva��¢� h>df�)gAmThuXM�7huVwiQh�x�m � X%c�e�mTe�XMg�h;�Se;� � ��¢¤c;mveñh;VSX���� �"! ikgS�¶��� Â �SXM�OiO}p�~��TïA~³�	� ¦ ��� © � µ �T[��A�Æãvãv¹ñiTgS�$�TïS~��	� ¦ �ª� § ¸ © ���T[�¬A�Æ�v�v¹ � ó�� �)iT� � XMx�xjik�)huVAX��ª�ÿ�
¢¤c;mve § �	�SX%�%ir}£dfg«Swd��vV]h��Mmv�Sx��£�Mmve�X�h;m�cnX%�Íhtdfg�huVSX�ß Ä �C�9g£�;�S��V¥i��ndfhu�Eh�ikh;d�mvg�±EmvgSX^e��S�Íh�c;XMxf}
mvgÉh;VSX�mv{S�nX%cÍqTiQhud�mTg7mT¢jh;VSX §ª�¥¦ � �1¦ ðr� �AX%�OiO}É�;XM�p�AX%gS�MX�dfgÉh;VSX�U�àZ�>iTgS� U�à^º#�)mT¢WhuVSX
�%mv�Sg]h;X%c � VAX%c;X�huVSX §C� �ÍhumvaA��~��%iTx�xfX%� huVSX��nh;mvaSaSdfgS�¥�Mmv�Sg]huXMc��`±zhum1�vXMh�i�abm � XMcn¢¤�Sx3�;X%aSiTcuikh;d�mvg
{|X`h � XMX%g�� � iTgA� § � �
ä�_ � _fä ` LrNÈPcbñRQìzPwé	I è NQJ
UWVSX)c;iTgS�vX��nhuiT��o£�nh;cui � ��VwiTe�{bX%cn�¼~�ß ÄSÄ º#��� � XMc;X>xfmE�%ikhuXM�¥iQ¢÷huX%c¡x iO}TX%c;���r��iTgS�7�%\�dfg�h;VSX>ß Ä �
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e�XMg�h%±#ikc;X��%cn�S�%d�iTxjhum �Sdf�nh;d�gS�v�Ad��;V h;VSX § �ÿ��d�g¶h;VSX��;df�vgwiTxjcnX%�vdfmvg¶¢¤c;mveý{wiT��o��vcnmv�SgS�S���S�SX£hum
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gSmvc;e�iTxfd��OiQhud�mTg�±�iT� � X%xfxWiT�¼hucnd��v�TX%c;�)¢¤mvc�mTh;VSX%c�aSV]}p�;df�%��e�mp�SXM�%� îtx�x#h;c;d��T�vX%cn� � XMc;X£aScnX%�;�%iTx�XM�
X`_E�%XMaAh�¢¤mvcChuVSX#�	� ¦á§ � ©=«© huc;df�v�vXMc;�=iTgS�>h;VSX�� µ h;c;df�v�vX%cC¢¤mvcz�nh;�S�A})mT¢ShuVAX#�SXM�OiO}p�@�	� ¦¨§ � µ	µiTgS���	� ¦á§ � µ �Uzm¼e�mvgSdfh;mvc#�AXMhuXM�Mh;mvcWa|XMcn¢¤mvcne�ikgS�%XZ�nXMqTX%cuikx�huc;df�v�vXMc;� � X%cnX^X%e�aSx�mr}vXM��±SdfgS�%xf�S�Sd�gA����� � ±S��� � ±§ ��{bXOike5iTgS���	��{bXOike1��UWVAX%�;X¡e�mvgSdfh;mvc��;iTe�aAx�X%� � X%cnXt�S�nX%��¢¤mTc
�OiTxfd�{Sc;ikhudfmvg¼iTgS��iT�%�MX%aAhuiTgS�MX
�nhu�A�Sd�XM�%��UWVSX`} � XMc;XWh�ikoTX%g��;dfe��Sx�h�iTgSXMmv�S�nxf} � dfhuV¼h;VSX��	����h;c;d��T�vX%cn�
iTgS� � XMc;X�aScnX%�;�%iTx�XM���nm�huVwikh
huVSXMd�cWd�e�awiT�`hWmvg�huVAX^h;mTh�ikx��SXOik��h;d�e�X � iT���ne�iTxfx �

UWVAX>��� � �SX%�%iO}£VwiT�WhuVSX^x�iTc;�vXM�nh�{Sc;iTgS��VSdfgS��cuikh;d�mS� Ä d�gS�MXZhuVSX�üwgwikxª�nh�iQhuX^�SmpX%��gSmTh¡�%mTg�huiTd�gaSVSmTh;mvgS�KmTcKiT�A�Sdfh;d�mvgwikxThuc;iT��o��
iTgS��huVSX3�wiT�S�vV]h;X%c)�����SmpX%�=gSmTh=d�g]huXMcuiT�`h � d�huV)h;VSX#g��S�Mx�XMdEd�h � iT�Ki
�%mvg]qvXMgSd�XMg]h
�uiTe�aSxfX�¢¤mvc=i¡qkiTcnd�X`h9}^mT¢ÃiT�M�%X%aEh�iTgS�MXWe�X%iT�;�Ac;X%e�X%g]h;��iT� � XMx�xpiT�K�nXMqTX%cuikxA�Oikx�d�{Acuikh;d�mvgS�M�
UWVSd��t�uiTe�aSx�X � ik��iTx��nm��S�nX%�	¢¤mvc�huVSX>gSmvc;e�iTxfd��OiQhud�mTg�mk¢
huVSX)X`_Ea|XMc;dfe�XMg�h �ÿhuVAX�e�X%iT�;�Ac;X%e�X%g]h�mk¢
huVSX¡��� � {AcuiTgS��VAd�gS�^cuiQhud�m^Xl§ÿXM�Mhud�qvXMxf}¼gSmTc;e�iTx�df�%X%�=huVSX¡�%mv�Ag�h;d�gS�^mT¢��	�ÿ�
hum^huVSX � X%xfxwopgAm � g���� �{ScuiTgA��VSd�gS��c;ikhudfmS��UWVSX^hucnd��v�vXMcj�%mTgS�Sdfh;d�mvg�¢¤mTc��	� ¦ �ª� © ��~³� · �v� � iT�¡�SXMüwgAX%��ik�j¢¤mvx�xfm � �

� · �|[ù�ê��Ó�~Iu ÓQ�v�)Óp~³ó�^¤Ï � ��^÷Ï��)Ó �È��^÷Ï � �rµ�^¤Ï � �r[%^÷Ï ~F�È�v�
UWVAX�üwgwiTxt�nh�iQhuX�mT¢�h;VSX	��� � �SXM�OiO}¯e�mE�AX¥�%mTg�huiTd�gA��mvgSX1��VwiTc;�TX%� §C� iTgS� h � m,aSVSmkhumvgS�¢¤c;mve § ¸^�SX%�%iO}v� Ä dfgS�%X)huVSX § � e�mve�X%g]hu�Se»d���e�mvgAmE��VScnmve�ikhudf�T±ÿd�hZ�%iTg {|X¼�S�nX%� hum���VSXM��o�huVSX

e�X%iT�;�ScnX%e�X%g]hu��mT¢���VwiTc;�TX%��huc;iT��o¥e�mve�X%g]hu�Ae1±bcuiTgA�vX¼iTgS�	XMgSX%cn�T}v�^îtx��;m�h;VSX § � �%iTg	{bX��S�;XM�
hum£�nh;�S�A} awiTcÍhudf�%x�X>d��SXMg�h;dfüw�%ikhudfmvg�±ªikgS�½h;VSX�aSVSmTh;mvgS�^�Oikg½{bX��S�;XM�Éh;m��Íhu�S�E}	huVSX�aSVSmkhumvg	qvX`humS�
U � m���� � h;c;d��T�vX%cn� � XMc;X��SXMüwgAX%��±bi¼x�mpmv�;X�mTgSXT±Ã�O�b�p�é_
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�O�b�E�R[ù�ê��Óp~IuÖÓQ�v�)Óp~�ó%^÷Ï � ��^÷Ï��)Ó �r[%^÷Ï ~F�rµ]�
iTgS��i�h;d��vV]h;X%cWmvgSXk±Ã�O�b�v��_

�O�b�T� [ �ê�eÓ+È\ÕFÓ�~Iu ÓQ�v�)Óp~³ó%^÷Ï � �!^¤Ï¤�)Ó �r[%^÷Ï	Ó+y x �tÓ+wW�v�É� ~F�r[]�

îte�mTgS��h;VSX>dfgS�%mTe�dfgS��{|X%iTe�awiTcÍhud��Mx�XM�¡h;VSX%cnX � X%c;X)e�ikg�} § �|�%±bd�gS�Mx��S�SdfgS���;mve�X^huVwikht�;�%ikhnÊ
huX%cnX%��d�g]hum^huVSX�üw�S�A�%d ikxSqvmvxf�Se�X�mT¢|huVSXtß Ä �]UWVSX%�nXZ{bXOiTe §ª� � � X%cnX�df�SX%g]hud�üwX%��{]}�huVSX 5º#X%cnX%gSokmÈq
�%mv�Sg]h;X%c%�=UWVSX@o�d�gSXMe�ikh;d���¢¤X%ikhu�ScnX%�CmT¢phuVSdf� § ���uiTe�aSx�X � iT�=iTxfe�mv�Íh�huVAX��;iTe�X@iT�ªhuVSX��	� ¦á§ � ©=«©
�;d��TgwiTxÃX`_E�%XMaAhjh;Vwikh#h;VSXthuiTc;�TXMhjaSikh;h;X%c;g � iT�#�Sd¨§|X%cnX%g]hO�
UWVSdf�#�;iTe�aAx�X � iT�3�;�Sd�h�iT{Ax�X�¢¤mvc#�%iTx�df{ScuikhÍÊ
d�gS��h;VSX Í x w Í Ë�mT¢ § �ÿ�@iTgS��¢¤mvc=�nh;�S�A}pd�gS�Zh;VSX�iT�M�%X%aEh�iTgS�MXT�
UWVSXjh;c;df�v�vX%cz�%mTgS�Sdfh;d�mvg)¢¤mvc=h;VSXW{|X%iTe
§ � � iT�¡�SX`üwgSX%�¥iT� _

l#X%iTe § � [ § � Ó à^º~Ó³�ÍºÔÓp~vu ÓQ�v�)Ó ~³�T�]�
~m�¼Î � �¼ÎLw �Ex Õ>�)Ó+y x ��9g huVSX¥� � {|X%iTeáhucnd��v�vXMc%±3mvgSxf}¶h;VSX	� � º#X%c;XMgSoTmrqÔ�Mmv�Sg]huXMc � iT��dfg�qTmvxfqTX%����UWVSXMc;XM¢¤mTc;XT±

huVSdf��e�mvgSdfh;mvc¡�uiTe�aSx�X � ik���S�;XM� h;m�XMqkiTxf�wikh;X)huVAX¼d�gS�Sd�qpd��S�wikxCh;c;df�v�vX%c¡Xj×��Md�X%gA�%d�XM�%��UWVSX>h;c;d��T�vX%c
�%mvgS�Adfhudfmvg�¢¤mvcjh;VSX�� � {bXOiTe e�mTgSdfh;mvc � iT���SXMüwgAX%��ik� _

l#X%iTe��	��[ �ê� ~³�E�È�
UWVAX¡��VSiTc;�vX¡X`_E��VwikgS�vX¡aSc;mp�%XM�;��~ ºjY­G^� ±��	��� ¦ � � ��¸  ¢¤mvxfx�m � XM��{�}¼��¸  ¦¨§ �$# · © Ç �OiTg�{|Xi£{SiT��o��vc;mv�AgS�½h;m�h;VSX��	� ¦ § � ©=«© �nXOiTcn��V � VSXMg½h;VSX�x�m � e�mve�X%g]hu�Aeð��VwiTcn�vX%�½x�XMaAhumTg ¢¤cnmve

huVSX¡��¸  �SXM�OiO}�d��
�SgA�SXMh;X%�Mh;X%����UWVSX¡e�ikd�g¼d��n�;�SX�¢¤mvc
huVAd��@{wiT��o��vcnmv�SgS���Íhu�S�E}�d��@VSm � hum�aScnX%�%df�;XMxf}mv{Ah�ikd�g�h;VSXZ�%mTc;c;XM�;abmvgS�SdfgS��c;X%iT�Mh;d�mvg�c;ikhuXk� Ä d�gA�%X���¸�VwiT�WXM���wiTxÿ¢¤c;iT�Mh;d�mvg�mk¢K��¸  iTgA�£��¸½ ±Eh;VSX%cnXd���gAm��Sd¨§|X%cnX%gS�MX¼{|X`h � XMX%gÉ�	��� ¦ � � ��¸  iTgS� �	��� ¦ � � ��¸½ �^UWVSX���¸½ �SXM�OiO}p�^h;m § � § ·�OiTg1{|X � XMx�xCd��SXMg]hudfüSX%���WUWVSX)�SX%�%iO}¥c;ikhuX)iT��e�XOik�;�ScnX%�1¢¤cnmveú� � � ¦ � � � ¸½ �OiTg�{bX)iTaSaSxfd�X%�hum�h;VSX>�SX`huXMc;e�d�gwikh;d�mvg1mT¢
huVAX��	� ¦á§ � ©=«© {wiT��o��vc;mT�SgS��¢¤c;mTe(�	�
� ¦ � � ��¸  �tUWVSX>h;c;d��T�vX%c�%mvgS�Adfhudfmvg�¢¤mvc¡ºjY­G�±Ã�	�$� ¦ � � ��¸½ �¡��¸½ ¦ § � § ·C± � iT�¡�SXMüwgAX%��ik� _
ºjY­G [ù�ê��Ó È�ÕÑÓÈ�S~vu ÓQ�v�)Ó�~�ó%^÷Ï � ��^÷Ï��ZÓ x Õ � § � ~³�v�v�

â¡d��vV1X%gSXMc;�T}��Mmv�;e�d���cuiO}p���%iTg�abX%gSX`hucuiQhuX)h;VSX>XMg]hud�cnX)�AXMhuXM�Mh;mvc � dfh;V�iTxfe�mT�nh�gSm��AXjSwXM�Mhudfmvg�±
x�XOiOqpd�gA�^i��Íhucuikd��vV]h
huc;iT��o�dfg�h;VSX��SXMh;X%�`humvc � VSX%g�huVAX¡e�iT�vgAXMhudf�jüwX%xf��d��
m%§=��UWVSdf�@¢¤X%ikhu�Ac;X�mT¢|VSd��vV
X%gSXMc;�T} �Mmv�;e�d��¼c;ir}p���OiTg½{bX��A�;X%�É¢¤mvcZhuVSX��vXMmve�XMhucnd��%iTx
iTxfd��vgSe�X%g]h�mk¢#huVAX��AXMhuXM�Mh;mvc)XMx�XMe�XMg�h;�%�
UWVSX�huc;df�v�vXMcW�%mvgS�Adfhudfmvg�c;XM���Sd�cnX%�U_

º#mv�ne�df�P[�uÖÓQ�zÓ*Ê`ÕÑÓ � À9Ë ïÇu ÓQ�=Óp~iÌù�Ç� Ë �«u6Í Í�Î Ê`Õ)� ~³�T¬]�ö(,"Ï DF8)9�8Ð/ÞG�Ñ�8z2-ø�2»9�2-4*:
î�gwiTxfmv�kÊ�ikgS�1�Ad��;�Mc;dfe�dfgwikhuXM�EÊ
�nd��vgSiTx��#¢¤cnmve!h;VSX^�SXMh;X%�Mh;mvc � XMc;X��Sd��vd�hudf�%X%��{�}£�Mmve�e�XMc;�%d�iTxÿî�à^º
iTgS��U�à^º�±ÃiTgS���%�S�Íhumve¼Ê9{S�Ad�xfh � iOqvX`¢¤mvc;e��Ad��vd�hud��MX%c^~¤U�àþiTgA��ºWºjà^�j�n}p�ÍhuX%e��%�Ù&ûVSX%g¥iTg£XMqTX%g]h
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U@}pa|X Å1mE�AX%x Ä h�ikgS�wiTcn� ß¡XM�;mvxf�Ahudfmvg Ä �S{S�n}p�ÍhuX%e��
îZà^º

yCß Ä \]¬v�v�vl ºjiTe�iT� �r�¼{Sd�hu� ß Ä ±­l3Þ�±­l3Þ�y
±­Y�º�±Æl#X%iTe
yzß Ä �rµvµA� �bik�nhu{A�S� �r¬¼{Sd�hu� UWU�± �tU¡º

U�à^º
yzß Ä ¬v¬]�v� ºjiTe�iT� �A�ÆãkgS� ß Ä ±Ãl3ÞZy
yzß Ä �rµ]�T[ �bik�nhu{A�S� �kgS� �tU¡º�±­Y�º�±Æl3XOiTe
yzß Ä �rµ]�Tó �bik�nhu{A�S� �OgA�pq l3Þ>±­UWU&¡��à
U�à �bik�nhu{A�S� ãT�T��Å1ât�^�uiTe�aSxfd�gS� ß Ä ±Æl3ÞZy

µ¼{Sd�hu�M±��r�%�����SXMaAhuV
ºWºjà �bik�nhu{A�S� ãT�T��Å1ât�^�uiTe�aSxfd�gS� UWU�±ÆY�º

µ¼{Sdfh;�%±Ã�vãkóTgS���SX%aEhuV

UKik{Sx�X���_@àZdf�vdfh;d��Md�gS�)X%x�XM�Mh;c;mvgSdf�%�j¢¤mvc�Y@[T\v[¥~¤gSX%XM�S�¡h;m�{|X^�Smv�A{Sx�X Ê9��VSXM��oTX%�w�
� iT�tiT�M�%X%aEhuX%�¥{�}�h;VSX�hucnd��v�vXMcW�n}p�nh;X%e�±bh;VSX��Sd��vd�hudf�%X%���Sikh�i¼¢¤mvcjhuVAX)X`qvX%g]h � iT��huc;iTgS�Í¢¤X%c;cnX%�¥h;m�i
{S��§|X%cZe�mE�A�Sx�X)mvc�i�x�mp�Oikx=�Mcuikh;X��%mvg]h;c;mvxfx�X%cM��îjh�huVSX>X%gS� mT¢�XOik��V½�naSd�xfx ±ÃhuVSX>�wikh�i�¢¤mTc�huVSX>�;aSdfx�x
� iT�)hucuikgS�n¢¤XMc;c;XM�¶hum i¥VSmT�nh¼�Mmve�aA�AhuXMc%� îï{SxfmE��o �Sd�iT�vcuike mk¢WhuVSX£à�îPØú�Í}p�nhuXMe�df���;VSm � g,d�g�Kd��v�Ac;Xò�È�E�
î �;�Ae�e�iTcn}�mT¢zhuVSX^�Sdf�vdfh;d��%dfgS��XMx�X%�`hucnmvgSd��M�Wd��Wdfg�U=iT{SxfX��E��wmvc@huVAX=�ÃiT�nh;{S�S�3�n}p�nh;X%e��%± Ä yªî¡º Ä �%iTgSgSXMcjÝ
c;mp�%XM�;�;mTc^~ ÄSÄ Ý3�@e�mp�S�SxfX%�R� \T\%�b�;X%cÍqvXM�1ik�#�%c;ikhuX
�%mvg]hucnmvx�xfX%cn�>iTgA�7hum1c;XOik� mv�Ah�iTgS� cnXM¢¤mvcne�ikhñ
k{S��§|X%c�h;VSX��wikhui�¢¤cnmveñhuVSX�¢¤c;mvg]hnÊ X%gS� ik¢÷huXMc)X%iT��V
huc;df�v�vXMc^iT�%�MX%aAh%��UWVSX�º#îZÅ1î¡ºþîZà^º#� � X%c;X�c;X%iT�7mv�Eh)h;VSc;mv�A�vV½h;VSX ��Y@ß¡îò{S�S��{]}7i Ä h;c;�S��o
GzGzG à Ä Ý�~��ÃiT�nh;{S�S�u�3e�mp�S�SxfXT��UWVAX^º#î�Å1î¡ºÔU�à^º º � � XMc;X�c;X%iT��mv�Ah#{]}��M�S�nh;mve�Ê {S�Sdfxfh#à³Ò^ºj¬e�mp�S�SxfX%�³�Ó\�ã�� � VSd���V,aS�A�;VSXM� huVAX��Sikh�i	d�g]h;m�Þ^Å¥Yþe�X%e�mvcÍ}7{bm]iTcn�S�%�¶UWVSX£cnXOiT�SmT�Ah¼hudfe�X�abX%c
XMqvXMg]h¼~�iT���SXMh;X%c;e�d�gAX%�£{]}�huVSX^�;xfm � XM�nh¡�%c;ikhuXO� � iT��h9}paSd��%iTx�x�}�µ]ãk���ÿ�%�

îjh¼h;VSX�XMgS�,mT¢¡XOiT��V,�;aAd�x�x³±=h;VSX��wikhui¥¢¤c;mve huVSX\�bik�nhu{A�S�¼{S��§|X%c¼e�X%e�mvc;dfX%� � XMc;X£c;X%iT�¶mv�Ah
qEd�i)huVAXZ�OiT{Ax�XZ�nX%�ve�X%g]h�~F�È�ÈÊ��rã�Å¥l(
k�nX%�O�#{�} Ä hucn�S��o[G�GzG Ä �)�@e�mp�S�SxfX%�%±pXOik��V��Mmvg]hucnmvx�xfX%��{]}�i
Å�Þ^Å¥Y �TóT�T\^�;d�gA�vx�X Ê9{bm]iTc;���Mmve�aA�AhuXMcZ~ Ä lWºW�
c;�SgSgAd�gS��Þt_`&7mTc;o��%�
UWVSX¡Þ^Å¥Y e�X%e�mvcÍ}¼{|mviTc;�S�
� XMc;X½c;XOik��mT�Ah�{�}Ôi �nX%awiTc;ikhuX Ä ljº��tà�iQh�i � iT��h;cuiTgA�n¢¤X%cnc;XM��¢¤cnmve huVAX Ä lWº º �£hum¶h;VSX VSmv�nh�%mve�aS�Ah;X%c�~ Ä Û��¡°Zcnd��vdfg	�T�v�v��qpd i�Y�huVAX%c;gAXMh�~³[�Å¥l(
k�nX%��a|XMcZx�dfgSoE��h;VSc;mv�A�vV	i��;dfe�aAx�X>gAXMh � mvc;o
� � dfh;��V��ûY�qvXMg�h�¢¤cuiT�ve�X%g]h;��¢¤cnmve�huVAX¥c;X%iT�Smv�Eh��nX%�ve�X%g]hu� � XMc;X1�%mve�{Ad�gSXM�Ç{]} Y�qvX%g]h£l3�Sd�xf�SX%c
aSc;mp�%XM�;�;XM�@c;�SgSgAd�gS�ZmTg�huVSXjVAmv�nh
�Mmve�aS�AhuXMc%�@º#mTe�aSxfXMh;X#XMqTX%g]hu� � X%cnXW�Sd��Íhuc;df{S�Ah;X%��hum��n�%mvgA�;�Se�X%c¥ª
aSc;mp�%XM�;�;XM� � VSdf��V¥dfgS�%xf�S�SX%���wikhui�xfmv�v�vdfgS�¼iTgA�¥mvgSxfd�gSX�e�mvgSd�humvcnd�gS�A�
�	� ¦¨§ � ©=«© hucnd��v�TX%c;� � X%cnX
� c;dfhnhuXMg½h;m£h � m�à�ypU#ÊÍ�T�T�v���Sc;d�qvX%��ikh>ã�Å¥l(
k�nX%��a|XMc)�Ac;dfqTX%�Ki£h;VSd�cn�Éà�ypUþ�ScndfqTX � iT���S�;XM�7hum
x�mv�¼e�mvgSd�humvc�huc;df�v�vXMc;�%�

îù�;xfm � �%mvg]hucnmvxb�n}p�nh;X%e�±A{wiT�nX%��mTg�huVSXZÅ��Fà�î Ä �Ó\]ó!�b¢¤cuike�X � mvcnoÃ±Ec;iTg�dfgS�SX%abX%gA�SX%g]hux�}�mk¢�huVSX
e�iTdfg�à�îPØ �n}p�nh;X%e!iTgS� � iT�j�S�nX%��hum>e�mvgAdfhumTc3i^qkiTc;dfXMh9}�mT¢CX`_EabX%cnd�e�X%g]hj�MmvgS�Sd�hud�mTgS�%±pd�gS�Mx��S�Ad�gS�
�%cuiQhuX�qvmvx�h�iT�TX%��iTgS�£huXMe�abX%c;ikhu�Ac;X%�M��¡gS�SXMc�h9}paSdf�OiTx�cn�SgSgSdfgS���%mvgS�AdfhudfmvgS�M± � X � c;mTh;X�¬v�v�w~rqQ� X`qvX%g]h;�ñ
k�naSd�xfx � d�huV½i�h9}paSd��%iTx
XMqTX%g]h
�;d��MX)mk¢@µv�w~rqQ��opl��bUWVSd�� � ik� � X%x�x � dfh;VSd�g£huVAX>e�iQ_Ed�e��Se huVScnmv�S�vVSaA�AhZmT¢KhuVSX��n}p�nh;X%e(mT¢@iT{bmv�Ah
ãT��Å¥lä
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UWVSX�{AcuiTgS��VAd�gS�1cuikh;d�m£mT¢jh;VSX��	� ¦¨§ � ©=«© �AX%�OiO}½d��^X _AabX%�`huXM� hum¥{bX�i�xfXMqvXMx@mT¢��r�p·w��¸)d�g huVSX
Ä ÅÉ�zU=m � iTc;�,iTg7mv{S�;XMcnqkikh;d�mvgÉmT¢��;df�vgwiTx@c;XM���Sd�cnX%�¼ikh)x�X%iT�nh��r�p��¸¼�	�|�>�nh;mva dfg7huVSX�iTaSawikcuikh;�S�%�
º#mvgS�;df�SX%cnd�gS��huVAX#iT�M�%XMaAh�iTgA�%X3h;Vwikh=�OiTg){|X3iT��VSdfXMqTX%��±Th;VSd��ªüw�T�Sc;X��;VSmT�Sx��){|X@d�gA�%c;X%iT�;XM�>humtikh=x�X%iT�nh
�r�p���O�=U=mtX%gS�n�Sc;Xjh;VwikhKiTg>mv{A�;X%cÍqvXM���%iTgS�Sdf�wikh;X#XMqTX%g]h
cnXOiTxfxf}��Mmve�X�¢¤c;mve h;VSXj�	� ¦¨§ � ©=«© �SXM�OiO}v±
mvgSX�e��S�Íh¡c;X%���Sdfc;X�huVAX�{SiT��o��vc;mv�AgS�S�¡{|X^�;�AaSaSc;XM�;�nX%�¥h;m�ik{|mv�Eh¡�A�f�^X`qvX%g]htx�X`qvX%x³�'�9g£h;VSd��¡iTcÍhudf�%x�Xk±
mvgSxf}�huVSX^�nXOiTcn��V¥d�g�h;VSX³�	���=�)cnX%�vdfmvg£d��W�SXM�;�Mc;d�{bX%�ÿ�

7�,-+ ���*Bë@��R25B�� 4ÙúHW=8AGÂU©RÙ@C4<8z:=<
î�xfh;VSmv�S�TV�h;VSXth;c;d��T�vX%c�iTxfc;XOik�A}�mrqvX%c � VSX%xfe�dfgS�vx�}¼�;�SaAaSc;XM�;�;XM��huVSXt{wiT��o��vc;mT�SgS�S�M±EhuVAX��wikhui>iT�M�%�EÊ
e��Sx iQhuX%��{]}�h;VSXth;c;df�v�vX%c��nh;d�xfxw�%mvg]h�ikd�g�e�iTg]}�{wiT��o��vcnmv�SgS��X`qvX%g]h;�%�Ù� hjd��@huVAX%c;X`¢¤mvc;X�d�e�a|mvcÍh�iTg]h@hum
d�g]qvXM�nhudf�]ikh;X>huVSX¼{SiT��o��vc;mv�AgS�S�^�;�ScÍqpdfqpd�gS��¢¤cnmveúhuVSX�h;c;d��T�vX%cn�ZiTgS�	h;m��SgS�SXMc;�nhuiTgS� huVSX>mvc;df�vd�g�mk¢
huVSX�{wiT��o��vcnmv�SgS�S�M��îtg��vmpmE�1iTaSaScnm]iT��V��%iTg¥�Íh�iTcÍh�¢¤cnmveúi��Íhu�S�A}�mT¢A�Kd��v�Ac;X��rµA�(�9g¥h;VSd���üw�v�ScnXT±
huVSXMc;XZikc;X�qTikc;d�mT�S�3�nmv�Scn�%X%�#mT¢�{wik��op�Tc;mv�SgA����Y
qTX%g]hu�Wdfg�h;VSXZ��� � abXOiko�ikc;X¡�S�SXth;m)h;VSX § �£huc;iT��o��¢¤c;mve�� �1¦¨§C�|§ª¸ �AX%�OiO}p� � d�huV1e�mve�X%g]hui�iQh��T�vã�Å1X`Þ�
k�k±|XMgSX%cn�vd�XM�Zikh��r�Tµ�Å1X`Þ5iTgA�¥cuikgS�vX%�
ikh�¬v���%e��,Y�qvXMg�h;��dfg¶huVSX���� � a|X%iTo¶iTcnX��S�SX�hum	huVAX¢���Ôh;cuiT��o��¼¢¤c;mTe¨�	� ¦ �ª� © �	�SXM�OiO}p�
� dfhuV¥e�mve�X%g]hui�ikh��T¬Tó£Å1XMÞz
k�T±ªXMgSX%cn�vd�XM��ikh¼�Èãk¬�Å1XMÞòikgS�	cuiTgA�vX%�^ikh^ãvã��%e���Y�qvX%g]h;��dfg�huVSX
��� � c;iTgS�vX�huiTd�xKiTc;X¼�A�SX�hum�huVAXW� � º ���SgS�SXMc;d�gA�1ikg½XMx iT�Íhudf�>mvc�dfgSX%x�iT�nh;d��>�n�OikhnhuXMc;d�gA��dfg�huVSX�ß Ä �Y
qTX%g]hu��d�g£huVSX�� � {SiTgS�	iTcnX)�A�SX�h;m�e��AxfhudÌÊ9{bmE�E}��SXM�OiO}p�%±��n�S��V	iT�¡cuik�Sd ikh;dfqTX)��� � ±bmvc¡���?@ ! iTgA���� Â ± §C� �AX%�OiO}�d�g�Swdf�vV]hjdfg�huVSXth�iTcn�vXMh%±SiTgS����� � �AX%�OiO} � dfhuV�� � �SgS�AX%c;�Td�gS��iTg�d�gSXMx iT�Íhud��¡�;�%ikhnÊhuX%cnd�gS� dfg,h;VSX�h�iTcn�vXMh%�,UWVSX1e�mve�X%g]hu�Ae�X%gA�Çabmvd�g]hu�¼mk¢�huVAX1���A@ ! iTgS� ��� Â �SX%�%ir}p��iTc;X1�T¬vóÅ1XMÞz
k�£iTgS� �E�rã	Å1XMÞz
k�T±�c;XM�;abX%�Mh;dfqTX%xf}T�7Y�qTX%g]hu��d�g h;VSX § �¯{wiTgA�,iTc;X��S�AX�hum�huVAX § �¯{|X%iTe
�;�ScÍqEd�qpd�gS�¼¢¤c;mTe!huVSX³�	�
�K��mvc­�	�
�ª��huc;df�v�vXMc%�
UWVSXMc;XM¢¤mTc;XT±ÃhuVAX�{SiT��o��vc;mv�AgS�S�¡�OiTg�{|X^�%ikhuXM�vmvc;df�%XM�
d�g]hum^huVSmT�;X�¢¤c;mve �	���SX%�%ir}p�WikgS��h;VSmv�;X�¢¤c;mTe5gSmvgEÊ9�	�bÊ9�Íhumva�iTgS��gAmvgEÊF�	�£�SXM�OiO}�{wiT��o��vc;mT�SgS�S�M�

UWVAX��	�bÊ mvc;df�vd�gSikhuXM�	{wiT��o��vc;mT�SgS�S�)�OiTgÉ{|X¼¢¤�ScÍhuVSXMc)�%ikhuXM�vmvc;df�%XM�Édfg�h;m�h � m�h9}EabX%�){wiT�nX%�7mTg
huVSX£awiTcÍhudf�%x�X�h9}EabX%_ § �bÊ c;XMx ikh;X%�,iTgS�v�ª�bÊ c;XMx ikh;X%�,{wiT��o��vcnmv�SgS�S�M� ît���;VSm � gÇdfgv�Kd��v�Ac;X�\S±@huVSX
�	�bÊ9mvcnd��vdfgwikh;X%� {wiT��o��vc;mT�SgS�S��¢¤cnmveáhuVSX�e>�Sxfh;d�Ê9{bmp�A}¶�SXM�OiO}p�£iTc;X��n�SaSaScnX%�n�;X%��{]}Ç��VAmEmv�nd�gS� i
e�mve�X%g]h;�Seác;XM�vd�mvg VSd��TVSX%c�huVwiTg huVSX¥��� � abXOiko,¢¤mTc�huVAX¥�;df�vgwiTx�cnX%�vdfmvg���UWVSXM}Ç�OiTgÔikx��;mÉ{|X�;�SaSaAc;X%�n�;XM� {]}Çh;VSX	aSVSmTh;mvgÔqvX`humS±t�;d�gA�%X��nmve�X	mk¢�h;VSX%e d�gS�Mx��S�AX § ¸ º ��d�g¯h;VSX%dfc��SX%�%iO}v�þUWVAX
c;X%e�iTdfgSd�gS�½iTgA�Çe�mv�nh��%mTg�h;c;df{S�AhudfgS�7{SiT��o��vc;mv�AgS�S��¢¤cnmve �	� �SXM�OiO}p��iTcnX�h;VSX%cnXM¢¤mvcnX���� � iTgA���� � �
���?@ ! �Oikg�iTx��nm>{bX�mvgAX�mT¢ªe�iTdfg�{wik��op�Tc;mv�SgA�S�j{bX%�Oik�S�;XZh;VSX�e�mve�X%g]hu�Se5mk¢�huVSX��SX%�%ir}��Oikg
{|X�dfg£h;VSX^�;df�vgwiTx�cnX%�vdfmvg��

UWVAX�gSmvgEÊ9� � Ê9�Íhumva¶ikgS�¶gSmvgEÊ9� � �SX%�%iO} {wiT��o��vcnmv�SgS�A��iTc;X��%ikhuXM�vmvcnd��%XM� d�g]h;m¥huVScnX%X�h9}pabX%� _
huVSX �;dfgS�vxfX	{|X%iTe {wiT��o��vcnmv�SgS�ÿ±^h;VSX �Smv�S{Ax�X {|X%iTe {wik��op�Tc;mv�SgA��±^iTgS�ûhuVSX½��VwiTcn�vX X`_E��VwiTgA�vX
d�g]huXMcuiT�`hud�mTg�{wiT��o��vc;mT�SgS���

UWVAX��nd�gS�Tx�X�{bXOiTeý{wiT��o��vc;mT�SgS�Ç�Mmvg]h�iTdfgS�¼{bmThuV � � X%g]huXMc;d�gA�ÉikgS� §C� XMg]huX%cnd�gS� �%iT�;XM�%�Ô� ¢
i��nd�gS�vxfX��	� XMg�h;X%cnd�gS��huVSX�iTaSawikcuikh;�S�^�SX%�%ir}p��dfgêSwd��vV]h^hum § � iTgS� § ¸�~¤�;X%X�huVSX�humTaÉ�Sd�iT�vc;iTe
d�gê�Kdf�v�ScnX��r[]� ±|h;VSX¼o�d�gSXMe�ikh;d���qTikx��SXM��mT¢@huVAX § � �OiTg	{bX��nVSdf¢÷h;X%�	�Sa � iTc;� �S�SX�h;m�huVSX�yCmTc;X%g]h;�
{|mpmv�nh%�3� ¢^huVSX1h � m,aSVSmkhumvgS��¢¤c;mveáhuVAX ��� � �AX%�OiO}¯iTc;X�e�d��n�;XM��±��;�S��V�iTg¯X`qvXMg�h��%iTg¯¢�iToTX�i�	� ¦¨§ � ©=«© �;df�vgwiTx³�V� h3d��
gSmkhuX%��huVwiQh�h;VSX%�nXtX`qvXMg�h;�#huXMgS��h;m)VSirqTXtX%iTc;xfd�XMc
�SX%�%ir}¼h;d�e�d�gS�T��d�g�huVSX
h�iTcn�vXMhZh;VwiTg	huVAX¼XMqvXMg]hu��mT¢3�	�,�AX%�OiO}p��ikh^c;XM�nh%�T� ¢#i § �¶d�g�huVAX¼{|X%iTeð�n�OikhnhuX%cn�^d�g¥h;VSX¼h�iTcn�vXMh
iTgS��h;VSX%g�X%g]huXMc;�#h;VSXtüw�A�S�%d�iTxÃc;X%�Td�mvg�mT¢�h;VSX��SX`huXM�MhumTc�~��nX%X¡huVSXt{|mThnhumve5�Ad iT�vc;iTe dfg��Kdf�v�ScnX)�r[v�`±
huVSX�X`qvX%g]h��OiTg¶¢�iTokX1i�h;VSX��	� ¦¨§ � ©=«© �;df�vgwiTx#{|XM�OiT�S�nX£�;mve�X�mT¢¡huVSXM�;X��;�OiQh;huXMc;XM� § � º ���Oikg
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UWVAX��Smv�S{SxfXZ{bXOiTe {wiT��o��vc;mT�SgS�£�OiTg£{bXZ�OiQhuX%�Tmvc;df�%X%�£dfg�h;m>h � m��Mx iT�n�;XM� _��	��uÉ�	��X%g]huXMc;d�gA�
iTgS� � � u §ª� X%g]h;X%c;dfgS�S���9g7h;VSX�� � uÔ� � X%g]huXMc;d�gA�¥�Oik�;XT±=huVSX�üwc;�Íh�� � XMg]huX%cn�¼iTgS�É�%mve�X%�
hum£c;XM�nh�d�g	huVAX�huiTc;�TXMhO±CikgS�½h;VSX��;XM�%mvgS�7�	�¶X%g]huXMc;d�gA��h;VSX¼h�iTcn�vXMh^�SXM�OiO}p�>dfg�Swd��vV]h�h;m § �,iTgA�
huVSX § � X%g]huXMc;��huVSX�üw�A�S�%d�iTxªc;XM�vd�mvg£mT¢zhuVAX��AXMhuXM�Mh;mvc�~¤�;XMX^h;VSX^humva£�Sd�iT�vcuike!d�g¢�Kdf�v�ScnX��T�]�`�
UWVAX
� � u §C� �%iT�;XZdf�3h;VSX��;iTe�X�iT�3h;VSXZ� � u	� � �OiT�nXT±SX _A�MX%aAh#huVwikh3huVSX §C� �n�OikhnhuX%cn�jd�g�huVSXth�iTcn�vXMh
iTgS�7XMg]huX%cn�)h;VSX�üw�A�S�%d�iTx@c;X%�Td�mvg��	~��;XMX�h;VSX�{bmThnhumveñ�Sd�iT�vc;iTe d�g �Kdf�v�Sc;X��T�v�`��l#mkhuV7�%iT�;XM���Oikg
d�e�dfh�iQhuX�huVSX�� � ¦ § � ©=«© �;df�vgwiTx|df¢ªhuVAX��SX%�%ir}�aSc;mp�S�S�`hu�W¢¤c;mTeòh;VSXZüwc;�Íh¡� � d��je�d��n�;XM�£iTgS��huVSX
�;X%�MmvgS�7�	� mvc § � �%iTgSgSmTh�{bX��SXMh;X%�Mh;X%� dfg	huVSX�{bXOiTe xfd�gSX¼�AXMhuXM�Mh;mvc;�M��ljiT��o��vcnmv�SgS�½c;X»"nX%�`hud�mTg
e��S�nh�cnX%xf}�mvg�h;VSX�mv{S�;XMcnqkikh;d�mvg�mT¢�X _phucui)iT�Mh;dfqpdfh;d�XM��huVwikh3iTcnX��%mvdfgS�%df�SX%g]h � dfhuV¼h;VSXt��VSiTc;�vXM��h;cuiT��o
d�g�huVSX^{bXOiTe d�gS�Íhucn�Se�XMg]h�ikh;d�mvg�±EhuVSX�h�ikc;�vX`hO±wiTgA��h;VSX�ß Ä �

îú�	�û{bXOiTe¨�%iTg,d�g]huXMcuiT�`h � dfh;V i	gSXM�Ahucnmvg,qEd�i�huVSX£�nh;c;mvgA� ¢¤mTc;�%X � VSXMg aAc;mvawik�]ikhudfgS�	d�g
huVSX�huiTc;�vX`hO�/UWVSdf��c;XOik�Mhudfmvg¯aScnmE�A�S�%XM�1i aAc;mTh;mvgûiTgS��i gSXM�Ahuc;iTxZoQiTmvg ~��	��� ¦ ��¸T�b��iTgA�
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iTg7XMgSX%cn�vXMh;d���aAc;mTh;mvgÉ¢¤cnmve huVSX�g��S�%xfX%�S�M�1ît��i1cnX%�n�Sxfh%±=huVAX�X%gAX%c;�k}7�SXMa|mT�;dfh;X%�É{�}½huVAX�aScnmThumTg
�OiTg XOiT�nd�x�} {bX�mrqTX%c;x�iTaSabX%� � dfh;V,h;Vwikh�{]} huVAX1dfgS�%df�SX%g]h��	��iTgS� {|XM�%mve�X%��d�gA�Sd��Íhud�gA�v�Sd��nVwiT{SxfX
d�g huVAX�e�X%iT�;�ScnX%e�X%g]hO�0�wmvc)h;VSX�gSX%�EhucuikxjoQiTmvg�±
huVAX��;dfh;�wikh;d�mvg df���Sdo§ÿXMc;X%g]h��nd�gS�MX�huVSX£��¸�d���i
�;�SabX%cna|mv�ndfh;d�mvg�mT¢�huVAXth � m¼e�iT�n�3XMd��vXMgS�nhuikhuXM� _@� ¸½ ~¤e�X%iTg�xfdf¢¤X¡µA�­[]ã�gA���#iTgA��� ¸  ~�e�XOikg�x�d�¢¤X�ãp�v�ÆµgS��� �jUWVSX�� ¸½ �SXM�OiO}p�ZX%�n�;X%g]h;d iTxfxf}	�r�T�]¹ mT¢�h;VSX^hud�e�XZhum�h � m�aSd�mTgS�%± � VSdfx�X�iT{bmv�Ah�ó]�E�­ó]¹ mT¢�� ¸ �SX%�%ir}p���;XMe�dÌÊ9x�XMaAhumTgSd��%iTx�x�}�~³� ¸  ¦á§CB # D © Ç ±K#ÿ�Íh�iTgA�S��¢¤mTc ð mvc'�C� �)�9g�huVSdf�@h;VSc;XMXt{bmp�A}¼�SXM�OiO}v±�huVSX
X%gSXMc;�T}�mT¢Kx�X%aEhumvg��OiTg¥{|X^humpm�xfm � hum�{|X��SX`huX%�`huXM��±�iTgA�1¢�iTo�d�gA��i��;df�vgwiTxCXMqTX%g]hO�¡l#XM�OiT�A�;X>{bmTh;V
huVSXD�	�
�K��iTgA� �����ª��h;c;d��T�vX%cn��c;XM���Sd�cnX¼mvgSxf}1mvgSX¼��VSiTc;�vXM�	hucuik��o�d�g�X%iT��V½XMqvXMg]hO±Ce�mT�nh�mT¢@h;VSX%e
� d�x�x
{bX�cnX5"nXM�MhuXM�¶{]}Éh;VSX�h;c;d��T�vX%cn�%���ÃmTc�h;VSX §K· hucuik��ob±Kdfh � d�x�x@ikx��;m1{|X�c;X»"nX%�Mh;X%�¶{]}½huVSX��tU¡º
hucuik��o�c;XM�%mvgS�Íhucn�S�Mh;d�mvg���UWVSX��;df�vgwikh;�Sc;X¼mk¢ji£��¸¾ Â mTc^i1��¸� Â {wiT��o��vcnmv�SgS�Éd��^i § �¶hucuik��o�aSx��A�^i�;mT¢÷h¡�SgS�AXMhuXM�Mh;X%� ð ·	mTcP�z·,~¤�;X%XT�Kd��T�Sc;X��E�r�`� Ä d�gS�MX�h;VSX ð ·��OiTg¥iTx��nm�VwiOqvX�ikg¥X%xfX%�`huc;mTe�iT�TgSXMh;d��
�;VSm � X%c�dfg h;VSX1huiTc;�TXMh�d�g iT�S�Sd�hudfmvg h;m½h;VSX��S�;�wikxte�d�gSdfe��Seýd�mvgSdf�Oikh;d�mvg,ik��h;VSX��z·C±WiTgS� huVSX
�;VSm � X%c�e�iO}¼mrqvXMc;x�iTa � dfhuV�huVAXt�	�£mvc § ��üw{bX%c@�%xf�S�nh;X%c@d�g¼h;VSXWh�iTcn�vXMh%±]mvgSX��OiTg�X`_EabX%�`h3h;Vwikh@huVSX
� ¸¾ Â � dfx�xA�Mmvg]hucnd�{S�Ah;XWe�mTc;X#h;VwiTg�huVSX�� ¸� Â �OiT�nXT�A� h@df��gSmTh;X%��huVwikh�i^� ¸  �SmpX%�
gSmTh@�AX%abmv�;d�h@X%gSXMc;�T}iTx�mvgA�>huVSX�aSikhuV£d�g�h;VSXZh�ikc;�vX`hO±SxfXOiOqpd�gS�¼i¼�]ika�{|X`h � XMX%g��	� iTgA� § �¥üw{|XMc;��d�g�h;VSXZh�ikc;�vX`hO±Sîtx��;m
gSmThuXM��huVwiQh�huVAd���cnXOiT�`hudfmvg�aScnmE�MX%�;��VSiT�ZgSm�h;d�e�X)�SXMx iO}v�^l3mThuV�mk¢ � VAd���V	�Oikg	{|X)�S�;XM� h;m�c;X»"nX%�`h
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��VwiTx�xfX%gS�TXthuVAX�aScnXMqkiTd�xfd�gS��{wiT��o��vcnmv�SgS�£XM�nhudfe�iQhuX¡e�X`huVSmp�S�%±E{|XM�OiT�A�;X^iTg]}�e�X%iT�;�ScnX%e�X%g]hWdfg�qTmvxfq]Ê
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iTgS�½i��nd��vgSiTx�c;XM�vd�mTg�¢¤mvcZhuVSX²�	�
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mvaAhudfe�df�%XM���3UWVAc;mv�S�TVSmv�Ah¡huVSX)iTgwikx��n}p�nd ±whuVSX��;df�vgwiTxªcnX%�vdfmvg�d��¡iTx � iO}p�te�iT�;okX%��mT�Ah��Ag�h;d�xCiTxfx�huVSX
�%�Ah)�SXMqTX%xfmvaSe�X%g]h¼iTgA�ÉhuVAX�{wiT��o��vcnmv�SgS�7X%�nh;d�e�ikhudfmvg½iTc;X�üwgwikx�d��MX%����l#X%xfm � iTc;X�huVSX�oTX`}7�ÍhuX%aA�
iT�SmvaAh;X%��d�g�h;VSd��¡iTgwikxf}p�;df�%�¤ ß¡X%iTx��wiQh�i � d�xfxK{bX¼�S�;XM� � VSXMc;X`qvX%c)a|mT�;�;df{Sx�Xk±ª{|XM�OiT�A�;X�Å1mvg]huX�ºjiTcnx�m£�;dfe��Sx�ikhudfmvg¥�%iTgSgSmTh

c;XMaSc;XM�;X%g]hjh;VSX�aSikhuVSmTx�mv�vdf�OiTxAXMqvXMg]hu�Wmp�%�%�Ac;c;dfgS�>dfg�cnXOiTxb�wikhuiA±pX%�;abX%�Md iTxfxf}¼d�¢�d�h#df�3�S�AXthum�huVSX
VwiTcn� � ikc;X^aSc;mT{Sx�XMe��Wmvcjh;VSX^�SgSX _AabX%�`huXM��{Sd ik�;X%�M�¤ î �;mkÊ �OiTxfx�XM��{Sdf¢¤�Scn�Oikh;d�mvg�e�X`huVSmp� � d�x�x|{|X�X _EaSx�mvd�huXM�£h;m¼XMqkiTxf�wikhuXZh;VSX^{wiT��o��vcnmv�SgS��x�X`qvX%xf�%�
UWVSd���e�X`huVSmp�Çüwcn�nh���VAmEmv�nX%��iQh�x�X%iT�nh�h � m¶�AgS�%mvcnc;XMx ikh;X%�Ô�%�Ehu��mvc��vc;mT�SaS��mk¢^�%�Ah;� � dfhuV
x iTcn�vX¼{wiT��o��vcnmv�SgS�7c;X5"nXM�Mh;d�mvgS�M±KikgS�7dfg�qTX%cÍhu�)h;VSX%eñ�nX%���SXMg�h;d iTxfxf}	h;m1�Mc;XOiQhuX�VSd��vVpÊ9�nhuikhudf�nh;d��
{wiT��o��vcnmv�SgS� �uiTe�aSxfX%�¼¢¤c;mveýc;X%iTxW�wikhuiA�,ljiT�nX%�ÇmTg,h;VSX£{wiT��o��vcnmv�SgS� �uiTe�aSx�XM�%±�mvgSX£�Oikg
iTaSaSx�}¼�;dfe�aAx�X�iTxf�vX%{Sc;i^h;m>�SXMc;d�qvX�huVSX¡X%�Íhud�e�ikh;XtmT¢ÿ{wiT��o��vcnmv�SgS��xfXMqTX%xÃd�g�huVSXt�;df�vgwiTxwcnX%�vdfmvg��
UWVSX^�SXMhuiTd�xf�WmT¢zhuVSX^{Sd�¢¤�Sc;�%ikhudfmvg�e�X`huVSmp� � d�xfx�{bX�X _EaSx iTdfgSX%�£dfg Ä X%�Mh;d�mvg�¬A�­óA���v�¤ �wmvc�i�{wiT��o��vcnmv�SgS�	�Íhu�S�A}T±ÿhuVAX>c;X%iTxz�wikh�i � d�xfxz{bX>c;iTgS�SmTe�x�}��Sdfqpdf�SX%�1d�g]hum�h � m�abmvcnh;d�mvgA� _
mvgSX Ê huVAd�c;�½abmvcnh;d�mvg½mT¢WhuVAX � VSmvxfX��Sikh�i � d�x�x
{bX��A�;X%� h;m¥�SX`qvXMx�mva7h;VSX��M�Ahu�M±@iTgS�½huVSX�c;X`Ê
e�ikd�gSdfgS��h � mkÊ h;VSd�cn��abmvcnh;d�mvg � dfx�xS{bX��S�;XM��hum�e�X%iT�;�Ac;XWhuVSX�üwgwikxw{wiT��o��vc;mT�SgS��xfXMqvXMx��M��UWVSd��
� d�xfxÿVSXMx�a�hum�X%�Íhudfe�ikh;XZhuVSX^{wik��op�Tc;mv�SgA�¥x�X`qvXMx���d�g£i�x�XM�;�ÍÊ {Sd ik�;X%�£e�iTgSgSXMc%�¤ ljiTx�iTgS�%X#{|X`h � XMX%g�huVSXW{wik��op�Tc;mv�SgA��xfXMqvXMx��@iTgA��h;VSXW�;df�vgwiTxEiT�M�%X%aEh�iTgS�MX%� � d�xfxE{bXW�%mvg]h;c;mvxfx�X%�
�%mvg]h;d�g��Smv�S�nxf}�{]}���VSiTgS�vdfgS��h;VSX^�;X`qvX%cndfh;d�X%��mT¢=huVSX^�M�Ahu�¡�S�;XM�1dfg�huVSX�{Sdf¢¤�Ac;�OiQhud�mTg�e�X`huVSmp���
UWVSX�qkiTc;d�ikhudfmvgS�)mT¢th;VSX�{wiT��o��vcnmv�SgS� x�X`qvXMx���iTgS� iT�M�%XMaAh�iTgA�%X%��ikh�qkiTcnd�mv�A���%�Ah�abmv�ndfhudfmvgS�
� d�xfxÿ{bX�g��Se�X%cnd��%iTx�x�}�huiT{S�Sx�ikhuXM��hum��vdfqTX�huVSX^�;mQÊ9�Oikx�x�XM��{wiT��o��vcnmv�SgS��¢¤�SgS�Mh;d�mvgA�%�¤ î��M�%X%aEh�iTgS�MX3e�XOik�;�ScnX%e�X%g]hCmT¢phuVSX@�;df�vgwiTxk�;XMx�X%�`hudfmvg^�%�Ah;� � dfx�xk{|X
�MmvgS�S�S�`huXM� � dfh;V�huVSX
e�mvgEÊ
dfh;mvc=h;c;d��T�vX%c=�wikh�i � VAX%gSX`qvX%c�dfhKd��
ikaSaSx�df�OiT{Ax�XT�CUWVSX¡� ��¦ §ª�ª©=«© aSVwiT�nXW�;awik�%X¡iT�%�MX%aAhuiTgS�MX
iTgS��huVSX § � �nh;mva�Xl×��Md�XMgS�M} � d�xfxS{bX¡mT{Ah�iTdfgSX%��¢¤c;mTeþhuVSX�Å1mvg]h;XZºjiTcnx�m)� � ¦¨§ � ©=«© �uike�Ê
aSx�Xk±�d�g � VAd���V {|mkhuV	huVSX § �,g��S�Mx�X%iTc�d�g]huXMcuiT�`hudfmvgS�Zc;ikhuX¼dfg�huVSX¼�n�%d�g]h;d�x�x�ikhumTc;�tiTgS�	huVSX § �
�SX%�%iO}�Ê d�gEÊ�Swd��TV�hjXj§|X%�Mh � d�xfxÿ{bX�h�iTokX%g�d�g]hum�iT�M�%mv�Sg]h%�¤ UWVSX¥üwgSiTxt{AcuiTgS��VAd�gS�¶c;ikhudfm � dfx�x�{|X¥�SX%cndfqvXM�¯¢¤c;mve i7xfd�okX%x�dfVSmpmE� iTgwiTx�}p�;d��M±jd�gÇmvc;�SXMc�hum
aSc;mTa|XMc;xf})d�g]h;X%c;aAc;XMh@{bmTh;V�huVSXW�nd��vgwikxSiTgS��{wik��op�Tc;mv�SgA���Sdf�nh;c;d�{A�AhudfmvgS�Kdfg�huVSXW�nd��vgSiTxAcnX%�vdfmvg��
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�nhumTaSaSd�gA�>�%mT�Sg]huX%cWdfg�h;VSX�ß Ä �EUWVAX%g�±Ah;VSX�VAdfhj�Mmv�Sg]huXMc;�jmk¢zi>a|mT�;dfh;dfqTX%xf}]Ê ��VwiTc;�TX%��h;cuiT��o1~�cnXM¢¤XMc;c;XM�
iT��huVSX¼huc;iT��o	�%mT�Sg]huX%cn���^iTc;X��nXOiTcn��VSX%� dfg	huVSX�ß Ä �ªîò�TmEmp� UzÓ ���;X%�`humvc^e��A�nh�{|X�huVAX�üSc;�nh^h � m
�%mvdfgS�%df�SX%g]h>ß Ä x�iO}vX%cn��d�g½huVSX��uiTe�X��nX%�`humvcM�ê�wc;mve h;VSd��)UzÓ �1�nX%�Mh;mvc%±=huVSX�ik�!";iT�%XMg]h��%mTd�gS�Md��SXMg�h
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{|XZ�nXOiTcn��VSX%�¥ikhWX%iT��V¢�tU¡ºÔ�Oikh;VSmE�AXZ¢¤mvd�x³±EikgS�£e�iTo�dfgS���%xf�S�nh;X%cn�WmT¢zVSdfhW�Íhucnd�aS�j{SiT�;XM��mTg£h;d�e�d�gS�A�
î5®¼�Èã�gS�tmT¢�hudfe�X��%mTgS�;df�nhuXMgS�%X>d���cnX%���Sdfc;X%�1¢¤mvc¡h;VSX��Íhuc;dfa¥VSd�hu�t{|XMx�mvgS�Td�gS��huVSX)�uiTe�X>�Mx��S�ÍhuXMc�d�g
XOiT��V�¢¤mTd�x �zUWVSX�Z>abmv�;d�hud�mTg�¢¤mTc3i��%xf�S�nh;X%c�d�g�XOiT��V�¢¤mTd�xwd��@�SX`huXMc;e�d�gSXM���S�nd�gS��huVSX¡��VwiTcn�vX`Ê � XMd��vV]huXM�
e�X`huVSmp����� h�df�tgAmThuXM�¥huVwiQh�huVAd��¡e�X`huVSmp� � dfx�xªd�g]h;c;mp�S�S�%X>i�{Sd�iT�¡mvg1h;VSX�Z�abmv�;d�hudfmvg��jUzm�c;XM�S�S�MX
huVSdf��{Sd�iT�%±|i�cuiQhud�m�e�X`huVSmp�	iT���;�S�v�TX%�nh;X%�	{]}	ß�XM¢¤XMc;XMgS�%X��¾ãv�!�=d���iTaSaSxfd�XM����îÒ�nhuc;iTd��TV�h�x�dfgSX�üAh�d��
a|XMcn¢¤mvcne�XM��d�g�ï|uEZ�aSx�iTgSX>d�¢
VSd�hu�Zikc;X>¢¤mv�AgS��d�g�ikhZxfXOiT�Íh�¬�¢¤mvdfx��M�R� ¢
huVAX%c;X�iTc;X�e�mvcnX�h;VwiTg	mvgSX
hucuik��o�abmvd�g]hudfgS�>h;m�huVSX��;iTe�X�UzÓ �>�;XM�Mh;mvc%±Sh;VSX�mvgSX � VSdf��V£d��j�Mx�mv�nX%�nhWh;m�huVSXZüSc;�nh��nX%�`humvcW�Mc;mv�n�;d�gA�
d�g�huVSX)ß Ä mvcWh;m�huVAX��Mx�mp��ovÊ � d��nX)XM�S�vX�mT¢Kh;VSX^�nh;mvaSaSdfgS���Mmv�Sg]huXMc�dfg��%iT�;X)mT¢�gAm��nX%�Mh;mvc¡�%c;mT�;�;dfgS�S±
� d�x�x|{|X^aSdf��oTXM�¥�Sa�iT�WhuVAX��TmEmp�¢�tU¡ºûh;cuiT��oÃ�

î¡¢÷huXMc¥i,�vmpmE�F�tU¡º»h;cuiT��oÔdf��¢¤mT�SgS��±ZaSikh;h;X%c;gùc;XM�%mv�vgAdfhudfmvgûd�gûhuVSX h�ikc;�vX`h¥df���MmvgS�S�A�MhuXM�
hum¥�AXMhuXMc;e�d�gSX�huVSX��	�¯iTgS� § � üw{bX%c;�>�S�;dfgS�¥dfgA¢¤mvc;e�ikh;d�mvg mT¢Wh;VSX\�¡U¡º h;cuiT��o½X`_ph;cuiTabmvx iQhud�mTg��
°�gA�%X�h;VSX §C� üw{bX%c;��iTc;X�¢¤mv�SgS��±=huVSX�aSc;mp�%XM�S�Sc;X�mT¢��tU¡ºþh;cuiT��o	üShnhud�gA�¥d��)c;XMa|X%ikhuXM� � dfh;V7huVSX
d�gA¢¤mvcne�iQhud�mTg mvgÔh;VSX § � awiT�n�uiT�vX½iTgA�ù�	� �SXM�OiO}¯qTX%cnh;X`_�dfg¯huVSX�huiTc;�vX`hO�ÒUWVSd�� � dfx�x��TdfqvX�i
{|X`h;huXMc>�nmvx��Ah;d�mvg½¢¤mvc)h;VSX�xfXM¢÷hÍÊ9c;df�vV]h)iTe�{Sdf�v�Sdfh9} dfgÉh;VSX«�tU¡º e�XOiT�n�Sc;XMe�XMg]hO��î �vmEmp�7��VSiTc;�vXM�
hucuik��o��nVSmv�Sxf�£iTx��nm��uikh;d��Í¢÷}�i��TmEmp��e�ikhu��VAd�gS��{bXMh � X%XMg�h;VSX�huiTc;�vX`hWiTgA��huVSXz�¡U¡º��SUWVSXZh;d�e�X%�#mk¢
huVSX�e�mkhuVSXMc)� � iTgS� huVSX��wiT�A�vV]huX%c §C� iTc;X�mv{AhuiTd�gSXM�½¢¤cnmveðh;VSX�iOqTX%cuik�vX�mT¢3huVSX�� � ikgS� §ª�
üw{|XMc�hudfe�XM�%±]c;XM�;abX%�`hudfqTX%x�}v± � VSd�xfXjhuVSX��Mmvc;cnX%�;abmvgS�Ad�gS�^X%gAX%c;�Td�X%��iTcnXj¢¤c;mve huVSX��n�Se��@mT¢Ãh;VSX�X%gSXMc;�T}
�SX%abmv�;d�hu�zd�g�huVSX#�	��iTgS� § ��üw{bX%cn�%� Ä dfgS�%X#it��Vwikc;�vXM�>huc;iT��o)xfmv�;�nX%�=dfhu�zX%gAX%c;�k})dfg>{bmThuV)huVSX�h�iTcn�vXMh
iTgS��huVAX��Íº�±|h;VSX>humkh�iTx=e�mve�X%g]h;�SeúmT¢
huVSX>��VwiTc;�TX%�	huc;iT��o1�nVSmv�Sxf�	d�gS�Mx��S�AX)huVAX�e�X%iT�;�Ac;X%e�X%g]h;�
¢¤c;mve!h;VSX��tU¡º�±whuVSX^h�ikc;�vX`h�ikgS��h;VSX|�Íº��bîtx��nm�dfgS�%xf�S�SX%��d��jh;VSX��SXOiT�1e�iQhuX%cnd iTx|Xj§|X%�`h�¢¤c;mTe!huVSX
d�gSgSXMc � ikx�x�mT¢zhuVAX��¡U¡º���9g�huVSX��nh;mvaSaSdfgS�¡�%mv�Sg]h;X%c%±TitaS�Ax��;X
üShnhudfgS�tdf�Ca|XMcn¢¤mvcne�XM��h;m¡üwgA��i § � ¦ �ª���SX%�%iO})�nd��vgSikhu�ScnXT�
l#mThuV¶�nd�gS�Tx�X`Ê aS�Sxf�;X�ikgS�¶�Smv�S{Ax�X`Ê aS�Sxf�;X�üShnhudfgS�v�¼iTcnX�iTaSaAx�d�XM�7hum�h;VSX�U�à�aS�Sxf�;X��nVwiTabX£iTgS�¶huVSX
üSh;h;d�gS�¼ikx��vmvcndfh;VSe5c;X`hu�ScngS�jhuVSXQPC�WmT¢z{bmThuV��nd�gS�Tx�X`Ê aS�Sxf�;XZikgS���Smv�S{Ax�X`Ê aS�Sxf�;X�üShnhudfgS�v�%±phuVSX�X%gSXMc;�T}
iTgS��hudfe�X�mT¢zhuVAX��nX%�MmvgS�¥aA�Sx��nXT±SX`hu�T�

UWVAXthumkh�iTxwXMgSX%cn�T}��SX%abmv�;d�h�mT¢�huVAX¡h;cuiT��o¼dfg�h;VSXZß Ä df�3mT{Ah�iTdfgSX%��{]}��;�Se�e�dfgS�^�Sa�h;VSX¡X%gSXMc;�T}
�SX%abmv�;d�hu�jdfg�huVAX�huc;iT��o��Mmv�Sg]huXMc;�M�3UWVSXR�ª��X%gSXMc;�T}�d�g�h;VSXZ�ÍhumvaSaAd�gS���Mmv�Sg]huXMcWd��3�;�S{Ah;cuiT�`huXM�£¢¤cnmve
huVSXjh;mTh�iTxAX%gSXMc;�T}¼�A�;d�gA�^h;VSX�c;XM�;�Sx�h
¢¤c;mve huVSXWU�àûaS�Sxf�;XWüSh
hum�h;VSX��nhumTaSaSd�gA���%mv�Sg]h;X%c%�
UWVAX¡c;iTgS�vX
mT¢3h;VSX¼huc;iT��o�d����%iTx��M�Sx iQhuX%�	qpd i£i�huc;iT��ovÊ üShnhudfgS�£e�X`huVSmp��±ªh�iTo�dfgS�£d�g]hum�iT�M�%mv�Sg]h^huVSikh�huVSX¼h;cuiT��o
d��^aSc;mTawiT�]ikh;X%�½{]} x�mv�nd�gS�£X%gAX%c;�k} � dfhuV7l#XMh;VSX`Ê9l#x�mp��o�XM�p�Sikhudfmvg7ikgS�7{]} {bX%gS�SdfgS��d�gÉi½��U=XM�;x�i
e�iT�TgSXMh;d��^üwX%xf����îÒaSc;m!"nXM�Mh;d�mvg�mk¢
huVSX>h;cuiT��o£mvg]h;m�huVSX|Ë�u�X£aSx�iTgSX)d�g¥h;VSX�ß Ä d��¡üSh;h;X%��h;m�huVSX
�;X%�`humvc>�%c;mT�;�;dfgS��abmvd�g]h;�%±Kh;VSX�ß ÄSÄ º VSdfh)abmv�;d�hud�mTgS�>ikgS� huVSX�X%gSXMc;�T}7d�g½huVSX��ÍhumvaAaSd�gS�¥�%mv�Sg]h;X%c%�
UWVSX�üSh;h;d�gS�RP � df�>e�d�gSdfe�df�%X%�É{]} ��VwiTgA�vd�gS�1huVSX�dfgS�%df�SX%g]h¼e�mve�X%g]hu�SeýiTgS� h;VSX£iTgS�Tx�X�iQh�huVSX
X%g]huc;iTgS�%X¡mT¢bhuVSX¡ß Ä ~¤�;XMX��=d��v�ScnX¡�v�v� �KUWVSX¡aSc;m#"nX%�Mh;d�mvg�mT¢|huVSXWh;cuiT��o�mTg�h;m�h;VSX�ïZu�Z�aSx iTgAXWd�g¼huVSX
ß Ä d��W¢¤c;mTeïhuVSX�X`_phuc;iTabmvx ikh;d�mvg�mk¢�huVSX��tU¡ºûhucuik��o£h;m�h;VSX��%X%g]h;X%c�mk¢��nh;mvaSaSdfgS���%mv�Sg]h;X%c%�(�9g�huVSXï)u�Z^aSx ikgSXT±�i�e�ikhu��VSdfgS��d��
X _AiTe�dfgSX%��{bXMh � X%XMg�huVSXWX _phucuika|mvx�ikhuXM��a|mv�ndfh;d�mvgS��iTgS��huVSX�e�XOiT�n�Sc;XM�
��abmv�;d�hud�mTgS�)mT{Ah�iTdfgSX%�É¢¤c;mve h;VSX�X%gA�EÊ h;mkÊ9XMgS�7hudfe�X��Sdo§ÿXMc;X%gA�%X%�>d�g dfgS�Sdfqpdf�S�wiTx@ß ÄSÄ º#�¼ikgS� huVSX
ß Ä �%mT�Sg]huX%cn�%��UWVSd����Mmve�aSiTc;df�;mvg��%iTg1Xl§ÿXM�Mh;dfqvXMxf}�cnX%�S�A�%X^huVSX�abmv�;�nd�{Sdfx�d�h9}�h;Vwikh¡iW�ª�	�;�%ikh;h;X%c;�¡d�g
huVSX�ß Ä ±wiTgS��x�X%iT�SdfgS��hum�i � c;mvgS��e�XOiT�n�Sc;XMe�XMg]htmTg1d�hu�Wo�d�gSXMe�iQhud���mv{S�;XMcnqkiT{SxfX%�M�
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UWVAX�cuikgS�vX�d�g huVSX�ß Ä d����OiTxf�%�Sx�ikhuXM�½¢¤cnmveðh;VSX�awiQhuV7xfX%gS�khuV½mT¢jhuVAX�üShnhuXM�Éhuc;iT��oÃ±
iTgS�½huVSX
humThuiTx
cuiTgA�vX�mT¢#h;VSX¼hucuik��o½df���OiTxf�%�Sx�ikhuXM�É{]}½iT�A�Sd�gS�£huVAX�huiTc;�TXMh�cuiTgA�vXT±ChuVSX��ÍºÒc;iTgS�vX�iTgS�½huVSX
cuiTgS�TX�d�g�huVSX^�SX%iT��e�ikh;X%cnd iTxf�#mT¢zhuVSX|�¡U¡º��
ô�_fô$_fä õ PALrP ç NQÙ�R è J%JOÜ Øë�
à�ikh�i£�%mvxfx�XM�MhuXM�7{]} huVSX��	�
�K��h;c;d��T�vX%c�iTcnX��ÍhumvcnX%� mvg7¬v�v�£e�ik�vgSXMh;d��¼h�ika|XM� � dfh;V i£humThuiTx@�wikh�i
�;d��MX��Sa½hum �£U=XMcui¥{]}�huXM�%���9g mvc;�AX%c)h;m¥cnX%�S�S�MX�huVAX��wikhui1hum¥i1cnXOiT�nmvgwiT{SxfX��nd��%Xk±=h � m	�nh;X%aS��mk¢
�wikh�i�cnX%�S�A�MhudfmvgS�^iTcnX�h�iTokX%g½aSc;dfmvcth;m�huVSX¼{wik��op�Tc;mv�SgA�É�Íhu�S�A}T���9g	huVSX�üSc;�nh��ÍhuX%aÿ±ª�OiTxfx�X%�êªvÝKiT�n�
��ªS±p{wiT�Sx�}�c;X%�MmvgS�Íhuc;�A�MhuXM�£XMqvXMg]hu��iTgS��mv{]qEdfmv�S�Ù�ª��iTgA��{|X%iTe {wiT��o��vcnmv�SgS��X`qvXMg�h;�¡iTc;X¡c;XMe�mrqvXM�
{�}��nXMqvXMcuiTx=�%�Ah;�%±|{S�Ahte�iTdfg]h�iTdfgSd�gS�¼VAd��vV¥iT�%�MX%aAhuiTgS�%X)¢¤mvc¡�	� ¦á§ � ©=«© X`qvXMg�h;�%�tUWVSd��O�;ÝKik�;����ª
aSc;mp�%XM�;�;dfgS��cnX%�S�S�MX%�Zh;VSX>�wiQh�i�{]}¥i�¢�iT�`humvc¡mT¢��r�A���9g�h;VSX>�nX%�%mTgS�	�nh;X%a�±��%iTx�xfX%� �;ÝKik�;�^��ªA±|�nmve�X
x�mpmv�;X#qTX%cn�;d�mTgS�@mT¢ÃhuVSXjüwgSiTxwiTgwikxf}p�;df���%�Ah;��iTc;X�iTaAaSx�dfX%��humZh;VSXÆ�;Ý=iT�;����ª^mv�Ah;aS�Ah@�wiQh�iZ�uike�aSxfXT�V�9g
huVSX*ª]ÝKiT�n�
��ªt�wikhui�c;XM�S�S�Mh;d�mvgÿ±T�;mTe�X��%mve>{Sd�gwiQhud�mTgS�CmT¢ShuVAX��;Ý=iT�;�@�!ª��%�Ehu��ikc;X#�A�;X%��h;m��Sd�qpd��SX@huVSX
�wikh�i��;iTe�aSx�X�dfg�h;m�¬¼�vc;mv�AaS� _@��� � X%gSVwikgS�%XM��±C� � X%gSVSiTgS�%XM��iTgA��{bXOike!X%gAVwiTgS�MX%�¥{SiT��o��vc;mv�AgS�
�uiTe�aSx�XM�%��UWVSX���� � X%gSVSiTgS�%XM� �uike�aSxfX¼d��^�;XMx�XM�MhuXM� �S�nd�gS�£huVSX�h�ikc;�vX`h)cnX%�MmvgS�nh;c;�S�`hudfmvgÉ�M�AhO±zhuVSX§ � ¦ �ª�	�SXM�OiO}£�;XM�p�AX%gS�MX��%�AhtiTgA��h;VSX�l#\��wYÙ
k�E_1iTgS��X`_ph;cui�{|X%iTeï�%�Ehu�%��UWVSX��ª� X%gSVSiTgS�%XM�
�uiTe�aSx�X�df���nX%xfX%�Mh;X%���A�;d�gA��h;VSX¡huiTc;�TXMh3c;X%�MmvgS�Íhuc;�A�Mhudfmvg��M�AhO±�huVAXtaSVAmThumvg�qvX`hum>�M�AhO±�huVAXZl#\��wYÙ
k�E_
iTgS�¥X _phucui�{|X%iTeú�%�Ah;�%±�ikgS�¥huVAX>�SXMx iO}vXM�	�%mvdfgS�%df�SX%gS�MX>�M�AhO�¡UWVSX>{bXOike»XMgSVwiTgA�%X%�	{SiT��o��vc;mv�AgS�
�uiTe�aSx�Xtd��j�nX%xfX%�Mh;X%�£�S�nd�gS��h;VSXZh�iTcn�vXMh#c;XM�%mvgS�Íhucn�S�Mh;d�mvg£�%�EhO±Ah;VSX�aSVSmTh;mvg�qvX`hum��%�EhO±Ah;VSX § � ¦ ���
�SX%�%ir}½�nX%���SX%gA�%X��%�EhO±�ikgS�Éh;VSX § im^ SÍÏ Ï ¾ >��;XMx�XM�Mhudfmvg7�M�AhO��UWVAX��SX`qvX%xfmvaSe�X%g]hu�)mT¢#h;VSX�{Adf¢¤�Scn�Oikh;d�mvg�%�Ah;�WiTgS��h;VSXZ{wiT��o��vcnmv�SgS��XM�nh;d�e�ikhudfmvgS���OiTg�abX%cÍ¢¤mvc;e�X%� � d�huV�h;VSX�Ý=iT�;�¡�)mT�AhuaS�EhW�wikhui>�uiTe�aSxfXT�
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UWVSX��SX`huXM�MhumTc�iTgS�½huVSX�aSV]}p�;d��M��aScnmE�MX%�;�nX%��dfg7d�h>ikc;X�e�mp�SX%xfX%�½{]} i¥Å1mvg]huX�ºjiTc;xfm1�nd�e��Sx�ikhudfmvg
aSc;mv�TcuiTe�±]�OiTxfx�XM�\�ZÅ¥º�± � VSdf��V � iT� � cndfh;h;X%g��;abX%�%d�iTx�x�}�¢¤mvc@huVSX�Y��Tµ]��X _Ea|XMc;d�e�X%g]h#iTgS��VSiT�3{bX%XMg
e�iTdfg]h�iTdfgSX%�){�})huVSX�Y��Tµv�ZiTgS��Y@[T\][Z�Mmvx�x�iT{|mTcuikh;mvc;�M�V��Å�º¶d��
iTg�ike�iTxf�]iTe mT¢Ã�n�S{Scnmv�AhudfgSX%��¢¤cnmve
huVSX�YÙÛ Ä aSc;mv�TcuiTeÒawiT��oQiT�vX�iTgA��iZg��Se>{|XMc
mT¢bc;mv�Ah;d�gSXM� � c;d�h;huXMg¼�;abX%�Md iTxfxf}^¢¤mvcKh;VSXWX`_EabX%c;dfe�XMg]hu�%��ZÅ�º¶d�gS�Mx��S�AX%�
iTxfxEmk¢bh;VSXj�SX`huXM�MhumTc
X%x�XMe�XMg]hu�%±]X _E�%X%aEh�¢¤mTc=huVAXW{|X%iTeÒdfgS�nh;c;�Se�X%g]huikhudfmvg��SaS�ÍhucnXOiTe
mT¢�huVSX
h�ikc;�vX`hO±QiTgS�^�SX`üwgSX%�ChuVAX%d�cÿ�vX%mve�XMh;cn}ZiT�ª�%xfmv�;X@iT�Cabmv�;�nd�{SxfXKhumWh;VSX@iT�Mh;�wiTxvmTgSX%�M�)� hC�vXMgSX%c;ikhuXM�
�wikh�iE±|X _A�MX%aAh�¢¤mvc¡h;VSX>U�à5ikgS�	ºWºjà aS�Ax��;X Ê9�nVwiTabX�d�gA¢¤mTc;e�ikhudfmvg�± � VSdf��V��Oikg�{|X>iTgwiTx�}p�%X%� � dfhuV
huVSX^m C�d�gAX^iTgwiTx�}E�nd��WaScnmv�vc;iTe ¢¤mvcWcnXOiTxª�Sikh�iA�

UWVAX#�;dfe��Sx�ikhudfmvg^mT¢Ã� � �AX%�OiO}p�
d�g^huVAXjY@[T\][¡�SXMh;X%�Mh;mvcK�Íh�iTcÍhu�z¢¤c;mve/i¡{|X%iTe üwx�X � dfh;V)huVAX*ËC± Xb±Z�a|mT�;dfh;d�mvgA�zmk¢Ã� � �SXM�OiO}p��d�g�huVSX�h�iTcn�vXMh%�=UWVAX#üwx�X@¢¤mvcCXOik��V¼{|X%iTe �%mvgA�Sdfh;d�mvg � ik��mv{AhuiTd�gSXM��¢¤cnmve
iTg¼iTgwikxf}p�;df�KmT¢Ã�Mmvc;cnX%�;abmvgS�Ad�gS�^��� � e�mvgSd�humvcz�wikhuiA±]iTgS�>�nhumTc;X%�¼h;VSXjX%gAX%c;�k}��SXMa|mv�ndfh;�KmT¢ÃX%iT��V�� �d�g�huVAX^l#\�VSmE�Amv�;�Mmva|X^ikgS��h;VSXZh�ikc;�vX`h)~�d�gA�%x��A�Sd�gS�)huVSXMd�cWiT�M�%df�SX%g]h�ikx�VSdfh;���#{bXM¢¤mvcnXZhuVSX^�	�	�%iTe�X
hum>cnX%�ÍhO�
UWVSX��	� ¦¨§ � ©=«© �SXM�OiO}�d����vX%gSXMcuikh;X%� � d�huV�h;VSX�e�ikhucnd�_�XMx�XMe�XMg�h#mT¢ª�nX%e�d�x�XMaAhumTgSd��¡� �T Â�SX%�%ir}��S�SX�h;m>huVAX�~¤Þ¡Ê9î��@d�g]huXMcuiT�`hudfmvg���îte�mvgA�)huVAX�� � �SX%�%iO}�aScnmE�A�S�Mh;�%±SaSVAmThumvg£ikgS��X%xfX%�`huc;mTg
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�wYÙ
k�E_£dfg�huVSX^l3\¼VSmE�Amv�;�Mmva|XZ¢¤mTcW{|X%iTeï�	�ÿ��~¤�wiT�nVSX%�Ã�WiTgA� § �ÿ��~��nmvx�df�Ã�`�=UWVSX��	�
XMqvXMg]hu�^iTcnX��SX%cndfqTX%��¢¤c;mTeúh;VSX¼�	� �SXM�OiO}1XMqvXMg]hu�^d�g¥h;VSX¼��� � h;c;d��T�vX%c¡�wikhui�iTgS��h;VSX § �7X`qvXMg�h;�iTc;X�¢¤cnmve�w�� Ä �%ikh;h;X%cnd�gS��X`qvXMg�h;��dfg7huVAX §z©=«© ~F�È�^h;c;d��T�vX%c)�wikh�iE� Y
qTX%g]hu� � d�huV¶l#\	�SY*
Q�E_¶xfX%�;�
huVwiTg �v�­¬�Å1XMÞþiTcnX�c;X5"nXM�Mh;X%���
� dfhuVAd�g	®¼�v�ÆãkgS��mT¢
h;VSX�huc;iT��o£hud�e�XT��UWVSX�ºWºjà5aS�Sx��nX��;VSiTa|X>c;X%�Mmvc;XM� {�}1huVSX�l#\�VSmp�Smv�n�%mvabX¼d��
üSh;h;X%� � dfh;V¶i��Smv�A{Sx�X Ê9aS�Sxf�;X�iT�;�n�Se�aEhud�mTg�� Y�qvX%g]h;��ikc;X�cnX5"nX%�`huXM� d�¢�iTg¶mv{A�;X%cÍqkikhudfmvg mT¢��SmT�S{Sx�X
aS�Sx��nX%���;VAm � i¼h;d�e�X�¢¤mvcjh;VSX^�;X%�MmvgS�1aS�Sx��nX^�%mvgS�nd��ÍhuX%g]h � dfh;V£h;VSX�huc;iT��o�hudfe�X � dfhuVAd�g1®�¬E��ãkgA�%�

sD�,[]}xY ÿ�� �ZY ÿ r K�K ^ b ehg
UWVAX��	� {bXOiTe ± � VAd���V¯�Mmve�X£humÉc;XM�nh�dfg h;VSX1huiTc;�vX`hO±j�;ikhudf�nüwXM��i7cnX%x�ikhudfmvg,{|X`h � XMX%gÔhuVSX

X%gSXMc;�T}1�SX%abmv�ndfhu��d�g¥h;VSX¼l#\�VAmE�SmT�;�%mTa|X£~�l#\��wYÙ
k�p_w� ±ÿhuVAX�X%gSXMc;�T}¥�SX%abmv�ndfhu�td�g¥h;VSX>huiTc;�vX`h�iTgA�
huVSX��nh;mvaSaSdfgS�DZ¡a|mv�ndfh;d�mvgS�M± � VAd���V�ikc;X�c;X%x�ikhuXM�)h;m¡h;VSXj�	��awikhuV)x�XMgS�ThuVÿ�=UWVSX3�nh;mvaSaSdfgS�zZta|mv�ndfh;d�mvg
¢¤mvc#huVAX^�	� �%iTg£{|X � XMx�x�e�XOiT�n�Sc;XM�£{�}�huVSXZhuiTc;�vX`h�iTgS�£�%iTg£mvgSxf}�{bX��SX%cndfqvXM�1{]}�X`_phuc;iTa|mTx ikh;d�gS�
huVSXW�¡U¡º h;cuiT��o£hum�huVSX¼�SXM�OiO}¥qTX%cÍhuX`_��S�;dfgS��huVAXTË�u6X1abmv�;d�hudfmvg¥e�XOiT�n�Sc;XMe�XMg]h�d�g¥h;VSX>huiTc;�vX`hO�
UWVSXt�ÍhumvaAaSd�gS�ÇZ)abmv�ndfhudfmvgS��¢¤mvc
h;VSX��;�OiQh;huXMc;XM� §C� ��mvc
huVSX¡� � �@�SXM�OiO}pd�gS�)d�g�Swd��vV]h@cnX%aScnX%�;XMg]hjhuVSX
a|mv�ndfh;d�mvgS� � VAX%c;X�huVSX)�;�%ikh;h;X%c;dfgS��iTgS�¥�AX%�OiO}]Ê9dfgEÊ´SSd��vV]h¡mE�M�%�Scn�%�¡°ZgSX � d�xfx�huVSXMc;XM¢¤mTc;X�X`_Ea|XM�MhthuVwikh
huVSX¡awikh;V�x�XMgS�Th;V � dfx�xS�Sdf�uiT�Tc;X%X � dfh;V�i�gSmvcne�iTxÃ�	�£�%mTe�dfgS��h;m)cnX%�Íh#dfg�h;VSXthuiTc;�vX`hO��îûxfd�oTXMx�dfVSmEmp�
d��#�MmvgS�Íhuc;�A�MhuXM�1{]}�huVSXM�;XZhuVAc;X%X����wikg�h;dfh;d�X%�3hum��nX%awiTc;ikhuXZh;VSX��	�	�SXM�OiO}p�tiQhjc;XM�nhW¢¤cnmveòh;VSXZmTh;VSX%c
{|X%iTe awiTcÍhudf�%x�XM�%��UWVAXtxfd�oTXMx�dfVSmEmp�>qkiTxf�SX%�@¢¤mvc�huVAX��	���SX%�%ir}p�#ikh�c;X%�ÍhjikgS��h;VSXt�n�OikhnhuXMc;X%� § �ÿ�3iTc;X
�;VSm � g�d�g«�Kdf�v�ScnX^�TóA�
UWVSdf�j�%�Eh�c;X%���Sdfc;XM��h;VwikhW�nd��vgSiTxÿX`qvX%g]h;�t�nVSmv�Sxf��VwiOqvX�huVSX�xfd�okX%x�dfVSmpmE��qTikx��SX
�vc;X%ikhuXMc¡h;VwiTg �E��� h�iTx��nm�cnX%���Sd�cnX%�¡huVwikhZi��	�7�Mmve�d�gS��hum�c;X%�ÍhZ�nVSmv�Sxf�¥VwiOqvX�iTg�X%gAX%c;�k}1�Tc;XOiQhuX%c
huVwiTg1�vã�Å1X`Þ ikgS��huVSX^g��Se�{bX%c�mT¢��	�	üS{|XMc;�¡�vc;X%ikhuXMcjhuVwiTg¥�E�

ô�_¨�$_fä � Ü ØCè é7PALÈÜ�R�N è RvÙ Ø JMLrNQÛzRTLÈÜ�Ù Ø
Ä d�gS�MX�huVSX��nd��vgwikxKd����AXMüwgSXM�7dfgS�;df�SX>huVAX�cnX%�vdfmvg	{bXMh � X%X%gÉhuVSX���� � iTgS�½��� � o�dfgSX%e�ikhudf��abXOiTo��%±dfh)d��)qTX%cÍ} d�e�abmvcnhuiTg]h�h;m�aScnmÈqpdf�SX�i¥�Mmvc;cnX%�Mh�e�X%iT�;�ScnX%e�X%g]h�mk¢WhuVSX���VSiTc;�vXM� huc;iT��oÉo�dfgSX%e�ikhudf�%�
iTgS��i�abm � XMcn¢¤�SxÃawiTcÍhudf�%x�XWdf�SX%g]h;dfüw�%ikhudfmvg��zUWVSX��	� ¦¨§ � ©=«© �;d��TgwiTxwd��
�nX%xfX%�Mh;X%��{�}¼h;VSX�¢¤mvx�xfm � dfgS�
opdfgSX%e�ikh;d��ZcnX%���Sd�cnX%e�X%g]hu�j_
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d)

�Kd��v�Ac;X��vã�_CUWVSX3e�mTe�XMg�h;�Se mT¢S��VwiTc;�TX%�>aSiTcnh;d��%xfX
qvX%cn�;�S�=huVSX�U�à^º½hudfe�X@�vd�qvXMg>{]}�huVSXH5º#X%cnX%gSokmÈq
�%mv�Sg]h;X%c;�WcnX%x�ikhud�qvXth;m�huVwiQhW�vdfqTX%g�{]}�h;VSX^ß Ä �S��� � e�mvgSd�humvc�d��j�A�;X%��¢¤mvc#c;X%aAc;X%�nX%g]hudfgS�¼huVSX��;d�gA�vx�X�	�½{bXOiTe�X`qvXMg�h;��iT�¡�;VSm � g�dfg¥iv��ikgS�¥{Ã� �#UWVSX)�%mvcnc;XM�;abmvgS�SdfgS��aAx�mTh;��¢¤mTc¡h;VSX)X`qvXMg�h;��dfg § � ©=«©
huc;df�v�vXMc;��ikc;X��;VAm � g d�g¶�O�>iTgS�,�Ã� �7UWVSX£ikc;c;m � �¼dfgS�Sd��%ikhuX�huVSX�cnX5"nX%�`huXM� h;d�e�d�gS��c;XM�vd�mvgA� � dfhuV
{|X%iTe {wiT��o��vc;mT�SgS���%mTg�huiTe�d�gwikh;d�mvgÿ�=UWVSX��nh�iQhud��Íhudf�%��d�g�h;VSX%�nXZaSxfmThu��¢¤mvc §ª�ª©=«© hucnd��v�TX%c;�3iT�M�%mv�Sg]h;�
¢¤mvc�iT{bmv�Ah¡�A���È¹òmk¢=h;mTh�iTx�� � Sw�p_ÿ�
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� r�[Mi*��i G [ b � b eqg
i
UWVAX�aSVwik�;X��nawiT�MX��%�Ehu�#cnX%���Sdfc;X�huVwikh�huVAXte�mve�X%g]hu�Se�±�o�d�gSX`hud���XMgSX%cn�T}�iTgS��c;iTgS�vX¡�;VAmv�Sx���{|X

d�g�huVSX�¢¤mvxfx�m � d�gA�>c;XM�vd�mTgS� _��E�T���¡Ü����T�T[�Å1XMÞz
k�T±ª�v�rã�� x � �r¬vã�Å�XMÞ�±
¬v¬��£�F�ï\]���Me1� Ä d�gS�MX�iTg]}7�Í}p�nhuXMe�iQhud����;VSd�¢÷h�mvg¶XMdfhuVAX%c>e�mve�X%g]hu�Aeýmvc)X%gSXMc;�T}7mvc>c;iTgS�vX
mT¢���VwiTcn�vX%�¶huc;iT��o½�OiTg,x�X%iT�7h;m�X%d�huVSXMc>huVSX���� � mTc>huVSX���� � {SiT��o��vc;mv�AgS�,e�df�vcuikh;d�gS��d�g]h;m¥huVSX�;d��TgwiTxjcnX%�vdfmvg�±@huVSX�iT{bmrqvX�opdfgSX%e�ikh;d���qkiTx��SiT{Sx�XM��iTc;X�üwcn�nh���VSXM��oTX%�ÿ�?� h�df��mv{S�;XMcnqTX%�Çh;Vwikh�huVSX
c;X%�nmvx��Ehud�mTgS�jmT¢ChuVAX%�;df�Wo�d�gSXMe�ikh;d��¡qTikx��wiT{Ax�X%�jiTc;X��nmve�X � Vwikh��SXMa|XMgS�SXMgS�%X�mT¢ChuVSX��Ad�c;XM�Mh;d�mvg£iTgA�vx�X
mT¢�huVAX>��VwiTcn�vX%��h;cuiT��oÃ�tUWVSX�e�XOiT�n�Sc;XMe�XMg�h��;��§|X%cn�^i � mvc;�nX�c;XM�;mvxf�Ahudfmvg¥Xl§ÿXM�Mh � VAX%g i���VSiTc;�vXM�
hucuik��o½VSiT�¼i1�ne�ikx�x�XMc^a|mvx�iTc)iTgS�vxfXT�£U=m¥c;X%�A�S�%X�h;VSd���d�e�awiT�`h>mvgÉhuVSX�{wiT��o��vc;mT�SgS�¶x�X`qvXMx#d�g½huVSX
�;d��TgwiTx�{bmr_|±Zh;VSX Ý
VwiT�nX Ä aSiT�%X½�%�Ah�iTc;X hudf�vV]huXMgSX%� iT�%�Mmvc;�SdfgS�,hum h;VSX ¢¤mvx�xfm � dfgS�¶�%mTgS�Sdfh;d�mvgA� _
~�Ün� ¾ S¥iZuvÜ�� ¾ S��%� w õC��j �E��ãp±�~ x � ¾ S¥iAu x � ¾ S��O� w õ���j �E�ÆãE±=~���� ¾ SìiAuv��� ¾ S��r� w õ���j �p���vãp�ä&ûVSX%cnXÜn� ¾ S¥i`± x � ¾ S¥i`±R��� ¾ S¥i�iTc;X�h;VSX	e�X%iT�;�Ac;X%�ûqkiTx��AX%��mT¢)e�mTe�XMg�h;�Se�±¡XMgSX%cn�T}ûiTgA��c;iTgS�vXk± � VSdfx�XÜ�� ¾ S��k± x � ¾ S��T±�iTgS�Ô��� ¾ Sy��iTc;X�h;VSX£��� � o�d�gSXMe�ikh;d���a|X%iTo7abmv�;d�hudfmvgS��ik�>¢¤�SgS�`hud�mTgS��mT¢�huVAX�a|mvx�iTciTgS�£iT�Md�e��Ah;VwiTx|iTgS�vxfX%�M±SiTgS�«õC�K±�õ��
±SiTgA�¢õ��¥iTc;X�h;VSX%dfc#cnX%�;mTx��Ah;d�mvgS�jiT�Wi>¢¤�SgS�`hudfmvg�mT¢ªhuVAX�a|mvx�iTc
iTgS�vxfXT�

^Mlnmc^po b eqg
i ÿ
a g r	� I [ ah� ��iZgL[ bv�
î e�iTd�g£aS�Scna|mT�;X�mT¢Kh;VSX)�M�Ahu�td��Whum�c;XMe�mrqTX)X`qvX%g]h;� � dfh;V¥X%gAX%c;�k}£�SX%abmv�;d�hu�¡d�g£huVSX)ß Ä h;cuiT��o

�%mv�Sg]h;X%c;�3huVwikhjiTc;XtgSmTh#�%mvgS�nd��ÍhuX%g]h�ik� § � º �%�A� h#d��#gAmThuXM��huVwiQhWiT�ª��¢¤c;mve h;VSX���� � mvc#i § �1¢¤cnmvehuVSX���� � e�iO} {bX%�Mmve�X�i	{wiT��o��vcnmv�SgS� �S�SX�hum½X%d�huVSXMc�i½�n�OikhnhuXMc;d�gA�½aAc;mp�%X%�n��mp�%�M�Sc;cnd�gS� mvc�ikgmÈqTX%cnx iTaSaAd�gS�¼aSVAmThumvgÉ~¤mvc�iT�%�Md��SXMg]hud ikxÿVSd�h �`�KU=m�c;XMe�mrqTX^h;VSX%�nX^{wiT��o��vc;mT�SgS��±wmvgAX�e>�S�nh�gSXMX%�£huVSX
�wYÙ
k�E_��%�Ah;�#dfg�huVAXZß Ä ± � VAd���V�iTcnXt�Mmve�a|mv�nX%��mk¢�huVScnX%Xt�%�Ah;� _W�È��º#�AhjmTg�huVAX�e�iQ_Ed�e��SeþX%gSXMc;�T}
�SXMqpd iQhud�mTg¥d�g¥XOiT��V ß Ä �%mv�Ag�h;X%c�ik�Z�;VSm � g d�g��Kd��v�Ac;X>�v�E��Y�qvXMg]hu��iTc;X)c;X»"nX%�Mh;X%� df¢KhuVSX¼ik{S�;mvxf�AhuX
qTikx��SX�mT¢�h;VSX>e�iQ_Ed�e��Ae��SXMqpd iQhud�mTg1df���vcnXOikh;X%cth;VwiTg1mvc�XM�p�SiTxzh;m�\S���v�¡º#�AhZmvg1huVSX)�%mvgAüS�SX%gS�MX
x�XMqTX%x3d�g7h;VSX�ß Ä X%gSXMc;�T}Ée�XOiT�n�Sc;XMe�XMg�h;�%�	îï�MmvgAüw�AX%gS�MX�x�XMqTX%x3d��>�Mmve�aS�AhuXM� � dfh;V7huVSX�X%gSXMc;�T}
�SXMqpd iQhud�mTgS�>dfg¶iTx�x�mT¢Wh;VSX�huc;iT��o7�Mmv�Sg]huXMc;�M±�X _E�%X%aEh�¢¤mTc)huVAX�U#ÊÍº#mv�Ag�h;X%cM±@h;VSX��nh;mvaSaSdfgS���Mmv�Sg]huXMc
iTgS�1h;VSX>�Mmv�Sg]huXMcZd�g � VSdf��V	i��nX%�Mh;mvcZ�Mc;mv�n�;d�gA��mp�%�%�Ac;�%�¡UWVSX)�%mvgAüS�SX%gS�MX`Ê x�XMqTX%x��Ad��nh;c;df{S�AhudfmvgS�W¢¤mvc
§ �ùikgS� �ª�Ôhuc;iT��o���iTcnX1�nVSm � g¯d�gv�Kdf�v�ScnX¥�kµA�¯Y�qvXMg]hu��iTcnX1cnX5"nXM�MhuXM�¯df¢¡huVAX1�MmvgAüw�SXMgS�%X¥x�XMqTX%x
d��¼x�XM�;�¼huVSiTg �A�Æ�k\S�~�9g h;VSX£�OiT�nX�h;Vwikh¼h;VSX£e�iQ_Edfe��Se X%gSXMc;�T},�SX`qpd ikh;d�mvg¶df�¼a|mv�ndfh;dfqvXk±�h;VSX£�%�Ah
a|mv�ndfh;d�mvgÉmvg huVSX��%mvgAüS�SX%gS�MX£x�XMqTX%x3d��>h;d��vV]huXMgSX%� ¢¤cnmveý�A�Æ�k\¥hum �A�Æ�E� ¬]�nº#�Ah¼mvg h;VSX�xfd�oTXMx�dfVSmEmp�
¢¤mvcjhuVSX�ß Ä XMgSX%cn�T}£e�XOiT�n�Sc;XMe�XMg�h;�%��î/x�d�okX%xfd�VSmpmE��d��W�%mTgS�nh;c;�S�`huX%� � dfh;V�h;VSX^X%gSXMc;�T}£�Sdo§ÿXMc;XMgS�%XM�� x Ð xfmv� x °¾*� � u,x�mT� x °� ¾ S¥i ¢¤mTctx�ir}TX%cn���Sa�hum�h;VSX>aAc;XMqpdfmv�S�¡x iO}vXMc�mT¢=huVSX)�nhumTaSaSd�gA��x iO}TX%c%�WUWVAX�Sd��Íhuc;df{S�Ah;d�mvgS��mT¢ªh;VSXZx�dfoTXMx�d�VAmEmp��qkiTxf�SXt¢¤mTc § ��ikgS�«�ª�1h;cuiT��o���iTcnXZ�;VSm � g£d�g\�Kd��v�Ac;X��T[A�@Y�qvXMg�h;�
iTc;X�cnX5"nX%�`huXM�¥df¢zhuVAX�xfd�okX%x�dfVSmpmE��qTikx��SXk±¡ ¢� ½ ±wdf�WgSmTh�d�g�h;VSX^c;X%�Td�mvg��¼´£ ¢� ½ �/�r�A�¤ [ ah� �Z¥¦} K }O� a g*eh} bvKMa i ÿ iZg�� acb \ b ehg

UWVAd��>�M�Ah)d����S�;XM� hum¥��VAX%��o � VSXMh;VSX%c>h;VSX�c;iTgS�vX�mT¢jh;VSX���VSiTc;�vXM�7huc;iT��o d����%mvgA�;d��ÍhuXMg�h � dfhuV
huVwikh�¢¤mTc § �ÿ�%�òî �ª� h9}paSd��%iTx�x�}¯VwiT��i¶x�mTgS�vX%c�c;iTgS�vX	h;VwiTgùi § �/¢¤mvc£i,�vd�qvX%g�e�mve�XMg]hu�Se��
UWVSX1c;iTgS�vX£�SX`qpd ikh;d�mvg,d�g¶h;VSX�ß Ä d����SX`üwgSX%�ÇiT�dP�>$�£[ ~���� ¾ Sìi�u¡� ¾§� �Q� w õ��=�Ô&ûVSX%cnX���� ¾ Sìid��^huVSX�e�X%iT�;�ScnX%�¶c;iTgS�vX�d�g½huVSX�ß Ä ± � VSdfx�X � ¾§� ��df�)h;VSX�X _AabX%�`huXM� c;iTgS�vX��Oikx��%�Ax ikh;X%�É¢¤cnmveñhuVSX
e�mve�X%g]h;�Seïe�XOiT�n�Sc;XM��{]}�h;VSX��tU¡º � dfh;V�iTg¥iT�;�n�Se�aAhudfmvg�h;Vwikh¡huVSX^huc;iT��o£d��¡i §ª� ±biTgS��õ�� d��
huVSX��;df�ve�i�mk¢#huVAX�e�XOiT�n�Sc;XM�7c;iTgS�vX�iT��i�¢¤�SgA�Mhudfmvg½mT¢#h;VSX�e�mve�X%g]h;�Se1��UWVSX��Sd��Íhuc;df{S�Ah;d�mvgS��mk¢
huVSX¼c;iTgS�vX��SX`qEd�ikhudfmvg�¢¤mvc § �ÿ��iTgS�X�ª�ÿ��iTcnX¼�;VSm � g7dfgX�Kd��T�Sc;X¼¬T�A�¼Y�qvXMg�h;��iTcnX¼c;X»"nX%�Mh;X%�Édf¢@huVSX
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àZd��Íhuc;df{S�Ah;d�mvgS�3mT¢zhuVSX�c;iTgS�vX��SX`qpd ikh;d�mvg�dfg�huVSX^ß Ä ¢¤mvc §C� ~��nmvx�df�Ã�#iTgA�¢� � ~��wiT�nVSX%�w�
hucuik��op�M��UWVSX §C� ikgS� � � XMqTX%g]hu�>iTc;X��SXMc;dfqTX%�½¢¤c;mveðh;VSX §z©=«© ~Í�r�Zh;c;df�v�vX%c��Sikh�iA� � h>df�^c;X%���Sdfc;XM�
huVwikhWh;VSX^cuiTgA�vX^�SXMqpd iQhud�mTg�d��Wx�XM�;�WhuVSiTg1mTcWX%���wiTx�h;m��E�Æ�E�

cuiTgS�TX��SXMqpd iQhud�mTg�df�W�vc;X%ikhuXMcjhuVwikg��E�Æ�E�

ô�_¨�$_fô § � Ü�Ú èpØ LrÜ ªKRvPALÈÜ¤Ù Ø
Ý=m � XMcn¢¤�Sx § � df�SX%g]hud�üw�OiQhud�mTg�±Ax�iTc;�vXMxf}�d�gA�SX%abX%gS�AX%g]h�mk¢zh;VSX^o�d�gSXMe�ikh;d��ZcnX%�MmvgS�nh;c;�S�`hudfmvg�iTgS��aSVSmkÊ
humvg¯qTXMhumA±�d���i�§ÿmTc;�SXM��{]} huVSX	mv{A�;X%cÍqkikhudfmvgÔmT¢^huVSX § � ¦ �ª� ¦ ð � �SXM�OiO}Ô�;XM���SX%gS�MXÉdfg¯huVSX
�nhumTaSaSd�gA���Mmv�Sg]huXMc%�@UWVSX��;df�vgwikh;�Sc;XZ¢¤mvcjh;VSd��W�AX%�OiO}£�nX%���SX%gA�%X�df��iT�W¢¤mvx�xfm � �j_¤ UWVSc;XMX�XMgSX%cn�T}	�SXMa|mT�;dfh;�%±=iTx��nm�c;X`¢¤X%c;cnX%�½hum�iT���naS�Sxf�;XM�ìª�d�g	huVSX¼¢¤mvxfx�m � d�gA�S±ÿh9}paSd��%iTx
mT¢�huVSX

§ � ¦ ��� ¦ ð �½�AX%�OiO}£�nX%���SX%gA�%X¼iTcnXZ¢¤mv�SgS��d�g�h;VSX^�nhumTaSaSd�gA���Mmv�Sg]huXMct�Mmvc;cnX%�na|mvgA�Sd�gS��hum
x�d�¢¤XMhudfe�X¡mT¢ § � ~ �TóA�­�¼gS���¾ó!�÷�jiTgA��� � ~³�E�r[]��gS��� ó��÷�#�AX%�OiO}�ikh�cnX%�ÍhO�¤ UWVSX�opdfgSXMh;d��@X%gAX%c;�k}^mT¢Ah;VSX*���¼¢¤cnmve § � ¦ �ª� © �AX%�OiO}�d��ª\A�f�#Å1XMÞ>±k{A�Ahz�S�SX@hum¡�uikh;�Scuikh;d�mvg
huVSX�mv{A�;X%cÍqvXM�¶X%gSXMc;�T} df�)¬E�Æ�T\¥Å1X`Þ;�¾ãT¬��³��UWVSX�awikh;VÉxfX%gS�khuV½mT¢Wi£\S����Å1X`Þ ��� df� ® �v�­\
e�eòiTgA�£h;VSXz�ª��X _Ad�hu�#h;VSX��nh;mvaSaSdfgS�¼�%mT�Sg]huX%c � d�huVSmv�Ehj�SXMa|mv�ndfh;d�gS�¼e�mvc;X¡huVwikg½��Å�XMÞ/d�g
mvgSx�} ® �r¹ mT¢ § �	�SX%�%ir}p�M�¤ UWVSX ð � ¢¤cnmve �ª� ¦ ð � © ¾ © ���AX%�OiO}£Vwik��i�o�d�gSX`hud��^XMgSX%cn�T}£mT¢ x ´ûãT¬�Å1X`Þ��|Å1mv�Íh�mT¢=huVSXð � º �¡X _EdfhWhuVAX��ÍhumvaAaSd�gS���Mmv�Sg]huXMc�iTgA�1�SXMa|mT�;dfh�XMgSX%cn�T}£d�g�h;VSX^mThuVAX%c¡ß Ä �%mT�Sg]huX%cn�%�

UWVSX�h;VSc;XMX�X%gAX%c;�k}É�AX%abmv�;d�hu�^¢¤c;mve h;VSX § � ¦ �ª� ¦ ð � �AX%�OiO}É�;XM�p�AX%gS�MX��;VSmv�Ax��7{bX�mv{S�;XMcnqTX%�
{�}1huVSX¼U�àZ�^ikgS� U�à^º#�)iQh�{|mkhuV	X%gA�S�^mT¢@huVSX¼�ÍhumvaSaAd�gS�£�%mT�Sg]huX%cM���Kdf�v�ScnX¼¬A�¼�;VAm � ��h;VSX¼hud�e�X
�SXMqTX%x�mTaSe�XMg]h�mT¢thuVSX¥iT�Mh;dfqpdfh9}¶dfg¯iTgA�¯iTcnmv�SgS� huVSX1�nhumTaSaSd�gA�7�%mT�Sg]huX%c � VSX%g¯iTx�xjh;VSX�iT�`hud�qEd�h9}
mE�M�%�Scn� � d�huVSdfg�huVSX^U�à/�]ikhuX�mk¢W~ ÊF�A�ÆãE±Æ�E�Æ�v�-���M��wmvc
h;VSXR�ª��{wiT��o��vcnmv�SgS��±EmvgSx�}�huVSX¡h � m>aS�Sx��nX%��¢¤c;mve h;VSX���� ¦ ð �1�SXM�OiO}�iTc;X¡aSc;mp�S�S�MX%���
î� � �OiTg�¢�ikoTX�i §C� � VSXMg�ikg�X _phucuiZaA�Sx��nXWd����SX`huXM�MhuXM��dfg�iT�S�Sd�hudfmvg)h;mZhuVSXjh � m^aS�Sx��nX%�
mT¢b� �1¦ ðr�
�SX%�%ir}T�@U=m��;�SaAaSc;XM�;�th;VSX��ª�	{wiT��o��vcnmv�SgS��±wh � m��Íh�iT�TX%�¡mT¢K�M�Ahu�¡iTcnX^d�e�a|mv�nX%����9g�h;VSX>üwcn�nh��Íh�iT�TXT±�X`qEdf�SX%gA�%X�¢¤mvc¡huVSX § � ¦ �ª� © ���SXM�OiO}�df��cnX%���Sd�cnX%����UWVAX�aS�Sxf�;X��SX`qvXMx�mvaEÊ
e�XMg�h�dfg�huVSX^�nh;mvaSaSdfgS���%mv�Ag�h;X%ctiT��c;XM�%mvcn�SX%�1{�}�huVSX^U�àZ��d��jüShnhuXM� � d�huV1i��nd�gS�Tx�X`Ê@iTgS���Smv�S{SxfX`Ê
aS�Sx��nXWV]}EabmTh;VSX%�nd��@d�g�iTg�dfg�h;X%cÍqTikxSmT¢ ® \ §C� x�d�¢¤XMh;d�e�X%�#~¤h9}paSd��%iTx�x�}��O�T\�gS��� ��UWVSXWhuXMe�aAx ikh;Xj�;Vwika|XM�
�S�;XM��d�g�huVSX¡üShjikc;X��AX%c;d�qvXM��¢¤c;mve h;VSXZiOqTX%cuik�vX�mT¢�e�X%iT�;�ScnX%��aA�Sx��nX%�3¢¤cnmve � � h;cuiOqvXMc;�;iTxb¢¤mTc3X%iT��V
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�Kd��v�Ac;X�¬A�é_=UWVSX¡aS�Sx��nX�VSX%df�vV]h3dfg���gS�@d�g]h;X%cnqkiTxf�@d�g�iTgS��iTc;mT�SgS��h;VSX��nh;mvaSaSdfgS�)�Mmv�Sg]huXMc3cnX%�Mmvc;�SXM�
{�}�huVAXWU�àZ��mT¢whuVAXW�SaS�nh;c;X%iTe iTgA�¼�Sm � gS�nh;c;XOikeþX%gA�S�
mT¢ÃhuVSXjß Ä �Mmv�Sg]huXMc;�%�KUWVSX § ��X%g]h;X%c;��¢¤cnmve
huVSX�d�gSgAX%c�x iO}vXMc;�M±bh;cuiOqvXMc;�;dfgS��x�iO}vX%c��v�)iTgS�1�nhumTaSaSd�gA��dfg1x�ir}TX%c��È�E�jUWVAX §C�1¦ � �¥¦ ðr� �AX%�OiO}
�;X%���SXMgS�%X)d��jmT{S�;XMcnqvXM��d�g�h;VSX^�nh;mvaSaSdfgS�¼�%mv�Ag�h;X%cM�3UWVSX��ª��¢¤cnmve h;VSX § � ¦ �ª� © �¼�SXM�OiO}£d��#�%mvgEÊ
h�iTdfgSX%��d�g�huVSX3�nhumTaSaSd�gA�t�Mmv�Sg]huXMc%��UWVSX#iT�Mh;dfqpdfh9}^�A�SX3h;mthuVAX3abmv�;d�hucnmvg)¢¤cnmve huVAX7�ª� ¦ ð � © ¾ «© �¡�SX`Ê�OiO}�mp�%�%�Ac;��d�g�huVAX��ÍhumvaAaSd�gS���Mmv�Sg]huXMc�iTgA�1x�ir}TX%cn���O¬�ikgS�É�%\S�
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�Kd��v�Ac;X�¬v��_Zß�X%�n�Sxfh;��mT¢@üShu� � d�huV�huVAX¼�;d�gA�vx�X Ê�iTgS�	�Amv�S{SxfX`Ê9aA�Sx��nX¼V�}pabmThuVAX%�;XM��hum�huVSX¼U�à5aS�Ax��;X
�;VwiTabX%�¡d�g£huVAX��ÍhumvaAaSd�gS���%mT�Sg]huX%c�¢¤mvc § � ¦ ��� © �¼�AX%�OiO}T�jUWVSX��SaSabX%ctiTgS��x�m � XMctaAx�mTh;�tikc;X�huVSX
U�àûaA�Sx��nXW�;VwiTabX%�
¢¤mvc=huVSXW�Sm � gS�ÍhucnXOiTe5ikgS�¼�SaS�Íhuc;X%iTe XMgS�S�%±�cnX%�;abX%�`hud�qvX%x�}v�
à�iQh�i�~�mTa|XMg��Md�cn�%x�XM���
¢¤c;mve/�SaS�ÍhucnXOiTe X%gS��ikgS���Sm � gS�Íhuc;X%iTe X%gS�¼mT¢wh;VSX#�ÍhumvaAaSd�gS���%mv�Sg]h;X%c
iTcnX3üShnhuXM�¼�;X%aSiTcuikh;X%x�}v�KUWVAX
�;mvxfd����M�ScnqTX�df�#¢¤mvc�huVSX��SmT�S{Sx�X Ê9aS�Ax��;X�V�}pabmThuVAX%�;df�¡iTgS��huVAX��wiT�;VAX%���%�ScÍqvX^d��#¢¤mTc#huVSX��;d�gA�vx�X Ê9aS�Sxf�;X
V�}pabmThuVAX%�;df�%�

X%gS��mT¢ªXOik��V�ß Ä �%mT�Sg]huX%cM�A�9g�iT�A�Sdfh;d�mvg�±�i��%mvcnc;XM�Mhudfmvg�d���iTaSaSxfd�XM��h;m)huVAX¡h;X%e�aSx ikh;XW�;Vwika|X¡hum^h�iTokX
d�g]hum�iT�M�%mv�Sg]h¡huVSX���VwiTgA�vX)dfg£�;VwiTabX��S�SX^hum�aSc;mvaSiT�]ikh;d�mvg£iTxfmvgS�¼huVAX)�Mmv�Sg]huXMc%�#UWVAX)awikcuiTe�XMh;X%c;�
mT¢ªhuVSX��;d�gA�vx�X Ê9aS�Sxf�;X¡üSh�iTcnX�huVSXthud�e�XT±�huVAX�humThuiTx|iTc;X%i�mT¢ªhuVSX�aA�Sx��nX�iTgS�£i>�MmvgS�Íh�iTg]h��%mTc;c;XM�;abmvgS�EÊ
d�gS�£hum¥i¥a|XM�SX%�Íh�iTx�mT¢jh9}paSdf�OiTxfxf} ¬1U�à!�%mv�Ag�h;�%�1UWVSX�awikcuiTe�XMh;X%c;�)mT¢jh;VSX��Amv�S{SxfX`Ê9aA�Sx��nX�üSh>iTc;X
huVSX�hudfe�X�mT¢=h;VSX�üwc;�Íh�aA�Sx��nXT±ShuVAX^h;d�e�XZ�Sdo§ÿXMc;X%gA�%X�mT¢=h;VSX�h � m�aS�Sxf�;XM�%±whuVSX�h;mTh�iTxÿaS�Sx��nX�iTc;X%iA±ShuVSX
¢¤cuiT�`hud�mTgwiTxªiTcnXOi�mT¢Kh;VSX>�nX%�%mTgS��aS�Sxf�;X)iTgS��huVSX)a|XM�SX%�Íh�iTx³�jî üAhth;m�i¼huc;dfaSx�X Ê9aS�Ax��;X^V]}pa|mkhuVSXM�;d��td��
ikh;h;X%e�aAhuXM��df¢ÃX`qEdf�SX%gA�%Xj¢¤mvc
i¡huVSdfc;��aS�Ax��;XWdf�=¢¤mv�AgS�¼{wiT�nX%��mvg¼iZcn�S�Sd�e�X%g]huiTcn})iTgwikxf}p�;df��mT¢whuVAXjU�à
d�gA¢¤mvcne�iQhud�mTg�mTctd�¢
XMqpd��AX%gS�MX�¢¤mvc¡h;VSX § � ¦ �ª� © ���SXM�OiO}1¢¤cnmve�huVSX)�Smv�S{Ax�X`Ê aS�Sxf�;X)üAhZd��tx iT��o�dfgS�S�
UWVSX¼h � m1iT�S�Sd�hudfmvgwiTxzawiTc;iTe�X`huXMc;�^d�g�h;VSX¼üSh)iTc;X�h;VSX¼hud�e�X��Sdo§ÿXMc;XMgS�%X�mT¢�huVSX�h;VSd�cn� aS�Sx��nX � dfhuV
c;X%�na|XM�Mh^hum�h;VSX�üwc;�Íh)iTgS�	huVSX�¢¤c;iT�Mh;d�mvgSiTx�iTcnXOi�mT¢@huVAX�h;VSd�cn�	aS�Sxf�;XT�>UWVSX�c;X%�n�Sxfh;�^mT¢@huVSX��;dfgS�vxfX`Ê
iTgS�£�Smv�S{Ax�X`Ê aS�Sxf�;X�üSh�V]}pa|mTh;VSX%�nX%�¡¢¤mvc § � ¦ �ª� © �¼�SXM�OiO}�iTcnX��nVSm � g¥dfg��Kd��v�Ac;X^¬]�E�

îjh�huVAX¡üwcn�nh3�nhuiT�vXT±px�mpmv�nX¡cnX%���Sdfc;X%e�X%g]h;�jiTcnX�iTaAaSx�dfX%��mvg�h;VSX¡mv{S�;XMcnqTX%�«� � X%gSXMc;�T}��^´ x �¼´
�O\ÉÅ1XMÞ ikgS� mTg h;VSX£c;X%x�ikhud�qvX£���wiTxfdfh9} mk¢�huVAX�cnX%�n�Sxfh;��mT¢¡huVAX1�nd�gS�vxfX`Ê)iTgA� �SmT�S{Sx�X Ê9aS�Ax��;X�üSh;�%±��~m}9�¡Ìù�)ikgS����~F�È�j�ê��~ �T�<Ì � � VSX%cnX�h;VSX^�p�SiTg]hudfh;d�XM��iTc;X^�SX`üwgSX%�1d�g�U=iT{SxfX)¬E�

îjh^h;VSX��;X%�MmvgS�½�nhuiT�vXT±=i�üSqvX��%�Ehu��~�U=iT{SxfX¼\��ZiTc;X�iTaAaSx�dfX%��hum£�n�SaSaScnX%�;��huVSX¼¢¤mvxfx�m � d�gA��¢¤mv�Sc
e�XM��VwiTgSdf�;e�� � VSXMg�i�h � mkÊ aS�Sx��nX(� ��¦ ðr� �AX%�OiO}¼�%iTg�¢�iTokXjhuVSX#h;VSc;XMX`Ê aS�Sx��nX §C�1¦ � �¥¦ ðr� �SX`Ê
�OiO}��;XM���SX%gS�MXT�
�v� § �1h;d�e�Xtik�%�%df�SX%g]huiTx�_�ît�%�Md��SXMg�huiTx�ik�Mhud�qpdfh9}�aScnmE�S�A�%X%�3huVSX�üSc;�nhjaS�Sx��nXT± � VSd�xfX¡h;VSXR�ª� ¦ ð �
�SX%�%iO}£�vdfqTX%�WhuVSX^�nX%�%mTgS�¥ikgS��h;VSd�cn�£aS�Sx��nX%��d�g�h;d�e�d�gS���nX%���SXMgS�%Xk�

�E�¡Y@iTc;x�}\� � �SXM�OiO}b_3UWVSX�h � mkÊ9aA�Sx��nX|� � ¦ ð � �SX%�%ir}£mp�%�M�Sc;�¡ikh¡ikg1X%iTc;x�}�hudfe�X¼~�� �r�v�¼gS�u�`±
aSc;mp�S�S�Md�gS�Zh;VSXWüwc;�Íh�iTgS���;XM�%mvgS��aS�Sxf�;XM�%±piTgS��iT�%�Md��SXMg]h�iTxwik�Mhud�qpdfh9}�e�iTokX%�
huVSXjh;VSd�cn��aS�Sx��nXT�

¬A��� � h;d�e�Xtik�%�%df�SX%g]huiTx�_�UWVAX�h � mQÊ9aS�Sxf�;X=� �¥¦ ðr� �SXM�OiO}�e�iToTXM�#huVAX�üwc;�ÍhWiTgA��huVSdfc;��aA�Sx��nX%�%±
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huVSXZgAmvc;e�iTx�df�Oikh;d�mvg�{Sc;iTgS��V�±¡¬ ~�[F���`±S�Sd�qpd��SXM��{]}�huVAXZc;X»"nX%�Mh;d�mvg�¢�ik�MhumTc%±��Öu �¼~�[ È w Õ>� ±Ed³�­Xk�f±¬T���,·�[¸¬ w ~��ÞuÔ�È� �

ît��iTg�X _AiTe�aAx�XT±�i�{Scnd�X`¢ÿX _AaAx iTgwiQhud�mTg�¢¤mvc�huVSX¡��� � {wiT��o��vc;mT�SgS��XM�nh;d�e�ikhudfmvg>qpd iZhuVAX¡{Adf¢¤�Scn�OiQÊhud�mTgZe�X`huVSmp�^d���aAc;X%�nX%g]huXM�>dfg��Kd��v�Ac;X�¬T[A�=UWVAX@��� � {wik��op�Tc;mv�SgA�)�;iTe�aAx�X�dfgZhuVSX@�	� ¦á§ � ©=«© huc;df�kÊ
�vX%c��Sikh�i�df���;XMx�XM�MhuXM��{�}>c;XMe�mrqpd�gS�thuVSXä����iTgS��l#X%iTeÒ{SiT��o��vc;mv�AgS�S�t~��Mmvc;cnX%�;abmvgS�Ad�gS�Zh;m�huVSXjüSc;�nh
c;m � d�g �Kdf�v�Sc;X�¬Tµ]�`�Z�9g�huVSX¡gSmvcne�ikx�d��%ikhudfmvg�{Sc;iTgS��V�±E��� � X`qvX%g]h;�WiTc;X¡�;XMx�XM�MhuXM��{]}�c;XM�p�Ad�c;dfgS��aSVSmkÊhumvg,iT�`hud�qEd�hudfX%�£~¤d �¾XT��±�huVSX£aSVSmkhumvg qTXMhum½�%�Ehu�1~mªv�M�AhO� ª��>iTcnX�d�g]qvXMcnhuXM�Ã�`�7UWVSX£aSVwiT�nX��;awiT�MX£�%�Ah;�
~�d �¾XT��±��M�Ahu��mvg e�mve�X%g]hu�Se�±ÿXMgSX%cn�T}	ikgS� cuiTgS�TXT±Uªv�M�Ah �!ª��ZiTc;X�iTaSaSxfd�X%��h;m�huVSX���� � �;iTe�aAx�X¼iTgA�¬ X`qvX%g]h;�>c;XMe�ikd�g d�g huVSX�gSmvcne�ikx�d��%ikhudfmvg�{Sc;iTgS��V¯~��%mTc;c;XM�;abmvgS�SdfgS�£hum£huVSX��;XM�%mvgS�7c;m � d�g �Kdf�kÊ
�Sc;X�¬vµ]� � �9g½huVSX�c;X»"nX%�Mh;d�mvg½{Sc;iTgS��V�±K��� � XMqTX%g]hu� � dfhuV½e�mve�XMg]hu�Se�±CX%gSXMc;�T}½iTgA�7cuikgS�vX�d�g huVSX��� � a|X%iTo�iTc;X)�;XMx�X%�`huXM� ~�d �¾XT��±whuVSX)aSVwiT�nX��;aSiT�%X)�%�Ah;�%± ªT�%�Ah���ªS±|iTc;X)d�g]qvXMcnhuXM�Ã�`��huVAX>aSVSmkhumvg�qvXMh;m�%�Ah;��~nªv�%�Ah%��ª���iTc;X)iTaSaAx�d�XM��hum�h;VSX)��� � XMqTX%g]hu�Zdfg�h;VSX�opdfgSX%e�ikh;d���abXOiToÉ~��Mmvc;cnX%�na|mvgA�Sd�gS��hum�huVSXhuVSdfc;��cnm � dfgê�Kd��T�Sc;X>¬vµ]��iTgA��huVSX�cnX5"nXM�Mhudfmvg�¢�iT�`humvctmT¢@huVSX�aAVSmThumTg�qvXMh;m£�%�Ah;�%±ë�Ñu��v±�df��e�XOiQÊ
�;�ScnX%���7�Kd�gwikx�xf}T±Eh;VSX���� � {wiT��o��vcnmv�SgS�1x�XMqTX%xCd���XM�nhudfe�iQhuX%�£{wik�;X%�1mvg1h;VSX^g��Se�{bX%c¡mT¢�cnX%e�iTd�gSdfgS�XMqvXMg]hu��dfg�huVSX^gSmTc;e�iTx�df�Oikh;d�mvg�{ScuiTgA��V¶~§¬¥�WiTgS��huVSX^cnX5"nX%�`hudfmvg�¢�ik�MhumTc�~��Þu¯�È�`�

ãTã



�	� ¦á§ � ©=«© Uzc;df�v�vX%c�à�iQh�i

Ä X`hu�Sa��%�Ah;�¡h;m�c;X%e�mrqvX� � ikgS�¥l3XOiTeï{SiT��o��vc;mv�AgS�S�
~ny � � � Õ � È��jXMqTX%g]hu�

ß�X5"nXM�Mhudfmvg�l#cuikgS��V stmvcne�iTxfd��%ikhudfmvg�l#c;iTgS��V

��� � X`qvXMg�h;� � d�huV£e�mTe�XMg�h;�Se�±AX%gAX%c;�k}iTgS�£c;iTgS�vX^d�g�h;VSX���� � abXOiTo
~¤d �¾XT��± Ý
VwiT�nX Ä aSiT�%X)º#�Ah;� �

~mÕ � È��#X`qvXMg�h;�

��� � X`qvXMg�h;� � d�huVaSVSmkhumvg1iT�Mh;dfqpdfh;d�XM�
~�d �¾XT��± Ý
VSmTh;mvg£Þ@XMhum�º#�Ah;� �

~�� � È��#X`qvX%g]h;�

Momentum (MeV/c)

1

10

10 2

10 3

10 4

190 195 200 205 210 215 220

¹ Ý@VAmThumvg�Þ@X`hum�º#�Ahu�

Energy (MeV)

R
an

ge
 (c

m
)

28

30

32

34

36

38

40

42

44

95 100 105 110 115 120 125 130 135 140

Ý
VwiT�;X Ä aSiT�%X>º#�Ahu�
~³Å1mve�X%g]hu�Se�±wY
gSXMc;�T}�iTgA�1ß¡iTgS�TXr�

Õ XMqvXMg]hu� �òX`qvXMg�h;��Ñ[þ~�Õ � È�� w Õ ¬t[F�
ljiT��o��vcnmv�SgS�1yªXMqTX%x3~my/XMqTX%g]hu�u�R[e��Õ w ÈÁ[º¬ w ~m�¡uÔ�r��Kd��v�Ac;X^¬v[�_@YK_AiTe�aSx�X�mk¢=h;VSX�l#df¢¤�Scn�Oikh;d�mvg�Å�XMhuVAmE���

ãkó



º#�Ahu� yªmpmv�;XMgSd�gA��¢�iT�Mh;mvc ît�%�%XMaAh�ikgS�%X��]iTdfg
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huVSX^{Sc;iTgS��VSdfgS�kÊ9c;ikhudfm�e�XOiT�n�Sc;XMe�XMg�h%�
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¬ ��@ [ ¬ « ��~�Ü)Î>���� � ¾ u¯� �
¬ « ��~ § � ð �� Æ�j� ¾ uÔ� �

¬ « ��~³��� � ���� � ¾ uÔ� u¶� ¬ « �3~F��� �È���� � ¾ u¯� � ~³�T[]�

� VSX%cnX�� Æ� � ¾ c;XMaSc;XM�;X%g]h;��i¼c;X»"nX%�`hud�mTg�mT¢=h;VSX §C�1¦ � �1¦ ðr� �SX%�%ir}��;X%���SXMgS�%X)�%�Ah;��ikhWhuVAX�x�mpmv�;X
�%�Ah¼abmv�ndfhudfmvg¶iTgA� df�>{]},i¥¢�iT�`humvc>mT¢¡\S���¥�ne�ikx�x�XMc�h;VwiTg h;VSX��nhuiTgS�wiTcn�,mvgSXT� �9g¶huVSdf�¼iTgwikxf}p�;df�%±

óE�



huVSX)c;X5"nXM�Mh;d�mvg1mT¢�huVAX § � ¦ ��� ¦ ð �7�SXM�OiO}1�;X%���SXMgS�%X¼�M�Ahu��ikh¡huVSX)x�mpmv�;X��%�Ah�a|mT�;dfh;d�mvg£�nVSmv�Sxf�
{|XZ�A�;X%�£¢¤mvcjXM�nh;d�e�ikhudfmvgS�#dfg�huVSX § � ¦ �ª� ¦ ð �	X`_ph;X%gS�SXM�1cnX%�vdfmvg���UWVAX^üSgwiTxU�ª��{SiT��o��vc;mv�AgS�
x�XMqTX%xf��d�g�huVAX¼�;d��TgwiTxKcnX%�vdfmvg�¢¤mvc�h;VSX���� � cuiTgS�TX�h�iTdfxKiTgA� ���,{SiTgS� {wiT��o��vcnmv�SgS�S��iTcnX¼�vdfqTX%g d�g
UKiT{Ax�X^µA�
ljiT��o��vc;mT�SgS� Ä d��TgwiTxªß�X%�vdfmvg �S�¡��ß�X%�vdfmvg
��� � ß¡iTgS�vX�U=iTdfx �A�­�T\]¬v[v®��A�­�v�]ãk� �A�­�A�r�T¬]®��E�Æ�v�E�v��ª� ljiTgS� �A�­�]�k\v\]®��A�­�v�v¬T� �A�­�v�T\v[]®��E�Æ�v�T�vó
U=mThuiTx �A�­�vóvµv¬v®��A�­�v�]ãkµ �A�­�A�ÈãT�v®��E�Æ�v�E�r¬

UKiT{Ax�X^µ�_ Ä �Se�e�iTcn}�mT¢zhuVSX��ª� {wiT��o��vcnmv�SgS��x�X`qvX%xf�%�@UWVSX^X%cnc;mvcn�¡iTc;X^�nhuikhudf�nh;d��OikxÿmvgSx�}v�
UWVSX��ª�	{wiT��o��vc;mT�SgS�¥xfXMqTX%xªd��jh;VSX%cnXM¢¤mvcnX)XM�nh;d�e�ikhuXM�£h;m�{|X

¬ ��@ [ �E�Æ�vóTµv¬�®¯�A�­�v�]ãTµw~ Ì �iÍc� �Æ� d�g�h;VSX^�;d��TgwiTx�cnX%�vdfmvg � ~�¬v�]�¬ ��@ [ �E�Æ�A�rãv�W®¯�A�­�v�A�r¬w~ Ì �iÍc� �Æ� d�g�h;VSX��)�É��cnX%�vdfmvg�� ~�¬A�È�

óv�
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UWVSX��;dfgS�vx�X¡{bXOiTe {wiT��o��vc;mT�SgS�£XMqTX%g]hu�¡iTcnXZ�SXMüSgSX%��iT�jXMdfh;VSX%c#h;VSXZ{bXOiTe § � º �W�;�%ikh;h;X%cnd�gS��mTc#huVSX{|X%iTe!�	� º �j�AX%�OiO}pd�gA�¼d�g�Swdf�vV]hjdfg�huVSXth�iTcn�vXMh%±Ad�g � VSd���V�h;VSX�x ikh;X%c�mvgSX�ikx��;m>d�gS�Mx��S�SXM�#huVAXZ{|X%iTe
� � º �)�SX%�%iO}7{bXMh � X%XMg,h;VSX 5º#XMc;XMgSoTmrq �Mmv�Sg]huXMc¼iTgS�½huVSX�h�iTcn�vXMh%�¢�9g7{|mTh;V7�%iT�;XM�>huVSX�d�gS�Mmve�d�gS�
awiTcnh;d��Mx�X%�C�n�OikhnhuX%czmvcz�SX%�%iO})dfe�e�X%�Ad ikh;X%xf}�ik¢÷h;X%cªhuVSX`}�X%g]huXMc=huVAX�huiTc;�vX`hO�zUWVSX#�AX%x iO}TX%���Mmvd�gS�Md��SXMgS�%X
�%�Ah;���%iTg huVSXMc;XM¢¤mTc;X�{|X¼�A�;X%�½hum£�;�AaSaSc;XM�;�^huVSX¼h9}pabX�mk¢#{wik��op�Tc;mv�SgA�����9g7iT�A�Sdfh;d�mvg�±|huVSX¼hudfe�dfgS�
�%�Ah;�
d�g>h;VSXW{|X%iTeþdfgS�nh;c;�Se�X%g]huikhudfmvg>�%iTg�iTx��nmZ�;�SaAaSc;XM�;�@huVSXW�nd�gS�vxfX#{bXOiTe {wiT��o��vcnmv�SgS�ÿ±p�nd�gS�MXjhuVSX
hud�e�X%�tiTcnX>X`_EabX%�`huX%�	h;m�{|X>�%x�mT�;X)h;m�huVAX>huc;iT��o�hud�e�X�e�X%iT�;�ScnX%�	dfg¥huVSX>ß Ä �S�SX>h;m�huVSX>aSc;mve�aAh
�;�OiQh;huXMc;dfgS�1mTc��SX%�%ir}T��UWVSXM�;X�h � m��%�Ah;� � dfx�x�{bX��S�;XM� d�g	huVAX�{Adf¢¤�Scn�Oikh;d�mvg �nh;�S�A}	¢¤mvc�h;VSX��;d�gA�vx�X
{|X%iTeï{wiT��o��vcnmv�SgS�ÿ�

UWVAX£iTgwiTx�}E�nd���df�>abX%cÍ¢¤mvc;e�X%�¶dfg7huVSX�¢¤mTx�x�m � dfgS� � iO}v� Ä XMh;�Sa,�%�Ah;��iTc;X�üSc;�nh�ikaSaSx�dfX%�7h;m�huVSX�	���=��h;c;d��T�vX%c��;iTe�aAx�X�hum�c;XMe�mrqTX�mTh;VSX%c^{wik��op�Tc;mv�SgA�S�%�\�9g½huVSX�cnX5"nX%�`hudfmvgÉ{AcuiTgS��Vÿ±=huVAX�aAVSmThumTg
qvXMh;m1�M�Ahu��X _E�%X%aEh)¢¤mvcZh;VSX¼mvgSXM�^�S�;dfgS��huVSX¼e�XOiT�n�Sc;XMe�XMg]h�¢¤c;mve»h�iTcn�vXMh�iTcnX�iTaSaSxfd�XM��hum�c;XMe�mrqTX
��� � ±A���A@ ! ±EiTgS����� Â �SXM�OiO}]Ê9d�gpÊ´Swdf�vV]h3X`qvXMg�h;�%��UWVSX��AX%x iO}TX%���Mmvd�gS�Md��SXMgS�%X¡c;X»"nX%�`hud�mTg�d���e�XOiT�n�Sc;XM�
� dfhuV�huVAX § ���;�OiQh;huXMc;dfgS�)X`qvXMg�h;�%± � VAd���V�iTcnX¡huiT�v�vXM��{]}�c;XM�p�Ad�c;dfgS��i)�ne�iTxfxw�wYÙ
k�E_�e�XOiT�n�Sc;XMe�XMg�h
¢¤c;mve/huVSXjl#\^VSmE�Amv�;�Mmva|Xk�KUWVSX��SXMx iO}vXM���%mvdfgS�%df�SX%gS�MXjc;X»"nX%�`hud�mTg�¢¤mvc
�	���SX%�%iO}�Ê d�gEÊ�Swd��TV�hKXMqTX%g]hu��d��
iT�;�n�Se�XM��hum�{bX�h;VSX��uiTe�XZik�#huVwiQhj¢¤mvc3h;VSX §C� �;�OiQh;huXMc;dfgS�¼XMqTX%g]hu�M±w�;d�gA�%X�dfh3d��#�Sd¨×��%�Axfh�hum¼d��nmvx iQhuX
�	�¥�SX%�%iO}�Ê d�gEÊ�Swd��TV�h#XMqTX%g]hu� � dfh;VSmv�AhWiTe�{Sdf�v�Sdfh9}T�)� h#d��jgSmkhuX%��h;Vwikh3huVSXZ�Mmvg]hucnd�{S�Ah;d�mvg�mT¢ªhuVSXZ�	�
�SX%�%ir}]Ê d�gEÊ�Swd��vV]h3XMqTX%g]hu�Wdf�3e��A��V��;e�iTx�xfX%c
huVSiTg�h;Vwikhjmk¢�huVSX § �1�n�OikhnhuXMc;d�gA��XMqTX%g]hu�M±wiTgS���%iTg�h;Vp�A�
{|X�gSXM�vx�XM�Mh;X%����UWVSX^�SX%x�iO}vX%�1�%mvdfgS�%df�SX%gA�%X�c;X»"nX%�`hud�mTg1df�W�;�Se�e�ikc;d��MX%��dfg�U=iT{SxfX^[A�
ß¡XM�vd�mvg ß�X5"nXM�Mhudfmvg
Ä d��vgSiTx�ß�X%�vdfmvg ãkóA�È�Tµ�
p�róW[þ¬]ãp�v�v���È®�µv�v�E�Æ�
�w�¡��ß�X%�vdfmvg ãp�O\��E�#
p�róW[þ¬]�p�róA�­[]®�µT�T\S���
UKik{Sx�X^[�_@ß�X5"nXM�Mh;d�mvg£mT¢=huVSX^�SXMx iO}vXM�1�Mmvd�gS�Md��SXMgS�%X^�M�Ahu�W¢¤mvcjh;VSX^�;d�gA�vx�X�{bXOiTe!{wiT��o��vc;mT�SgS����9g huVAX�gAmvc;e�iTx�df�Oikh;d�mvg�{Sc;iTgS��V�±z�;mve�X�iT�S�Sd�hudfmvgwiTxz�;X`hu�SaÉ�%�Ah;�)ikc;X�iTaSaSxfd�XM��¢¤mvc��%xfXOiTg��Sa huVSX

mThuVSXMc�h9}EabX�¢¤mvc^{wiT��o��vc;mT�SgS����UWVAX�aScnmve�aAh�XMqvXMg]hu��ikc;X¼h�iT�T�vX%�É{�} dfg]qvX%cÍhudfgS��h;VSX��SX%x�iO}vX%�7�%mkÊ
d�gS�Md��SXMgS�%X �%�Ehu�%� UWVSX § � �n�OikhnhuXMc;d�gA�ÇiTgA� �	�/�SX%�%iO}�Ê d�gEÊ�Swd��TV�h£X`qvXMg�h;�	iTcnX½{bmTh;VùXM�nhudfe�iQhuX%�
humv�vX`huVSXMc%� UWVSX£hud�e�d�gA���%�Ah�dfg h;VSX�� � 5ºjX%cnX%gSokmrq �Mmv�Sg]huXMc%±�huVSX�aSVSmTh;mvg,qvXMh;m7�M�Ahu��iTgS�,huVSX
§ � ¦ �ª� ¦ ð ���SX%�%ir}>�;XM�p�AX%gS�MX¡�M�Ahu��iTc;X#iTaSaSxfd�X%�)humZ�n�SaSaScnX%�;��h;VSXW��� � ±]���A@ ! ikgS�¼��� Â �SXM�OiO}]Êd�gEÊ�Swd��vV]h^X`qvX%g]h;�%��UWVSX�h;d�e�d�gS�£�%�Eh>dfg½h;VSX § � 5º#X%cnX%gSokmÈqÉ�%mT�Sg]huX%c>iTgS�7h;VSX��wYÙ
k�E_É�%�Ah)d�g½huVSX
l#\�VSmE�Amv�;�Mmva|X)iTcnX)ikx��;m�iTaAaSx�dfX%��hum��;�AaSaSc;XM�;�¡huVSX §C� �;�OiQh;huXMc;dfgS��XMqvXMg]hu�%�#UWVSX%cnX>iTcnX��O\�X`qvXMg�h;�
c;X%e�iTdfgSd�gS�)d�g�huVAX��;d��TgwiTxÿcnX%�vdfmvg�±Sdfg � VSd���V�[¼mv�Ah�mk¢zh;VSX%�nX��%\¼XMqvXMg]hu�Zikc;X�mv{S�nX%cÍqvX%�1d�g�h;VSX¼�w���
c;X%�Td�mvg���&ûdfh;V¥huVAX>c;X»"nX%�`hud�mTg�mT¢@�SXMx iO}vXM�	�%mvdfgS�%df�SX%gS�MX>e�XOiT�n�Sc;XM� iT{bmÈqTXT±ÿh;VSX>{SiT��o��vc;mv�AgS� x�XMqTX%x
mT¢K�nd�gS�Tx�XZ{bXOiTe!d��WX%�Íhudfe�ikh;X%��hum�{bX

¬ � �bd [ �T��ã¼� �O\
¬]ãp�v�v���PuÇ� [ �A�Æ�T�]ãT[vµ�®¯�A�­�v�]�p�r[w~ Ì �iÍP� �Æ� d�g�huVAX��nd��vgSiTx�c;XM�vd�mTgU� ~�¬]�v�

¬ � �bd [ �T��ã��	[
¬]�p�róA�­[�uÇ� [ �A�Æ�T�T\��T��®¯�A�­�v�A�r�vãS~ Ì �iÍP� �Æ� d�g�huVAX���� �^c;XM�vd�mTg�� ~�¬v¬]�

î��]iTdfg�±jhuVAX	�%mpXj×��%dfX%g]h �v�Æã7d���h;VSX	gSmvcne�iTxfd��%ikhudfmvg¶¢�iT�Mh;mvc�¢¤c;mTe h;VSX½�é
T¬ �;iTe�aAx�X1h;m huVSX�¢¤�Ax�x
�uiTe�aSx�Xk�

óT¬
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UWVSXt�Amv�S{SxfXt{bXOiTe5{SiT��o��vc;mv�AgS��XMqTX%g]hu�#d�gS�Mx��S�SXWh;VSmv�;X � dfh;V�X _Eh;cui)�	� º ��mvc § � º �#dfg�iT�A�Sdfh;d�mvg¼humhuVSX��	� º �¡h;Vwikh¡�%mve�X�ikh�üwc;�ÍhO�Ù&ûVSX%g1{|mTh;V1{bXOike�awiTcnh;d��Mx�X%�¡iTcnX��	�K±whuVSdf�¡X`qvXMg�h�d����Oikx�x�XM��iT�¡i
� � u^� � XMqTX%g]hO�)&ûVAX%g)h;VSX §C� �Mmve�X%�zik¢÷huXMcªhuVSX��nh;�S�Sd�XM�>� � ±khuVAd��ªXMqTX%g]h�df�C�OiTxfx�X%��iT�zi¡� � u §ª�
XMqvXMg]hO��l#X%�%iT�S�nX�mk¢ªhuVSX�h;d�e�Xt�Ad¨§|X%c;XMgS�%X�{|X`h � XMX%g£huVSXM�;XZh � m¼{|X%iTe aSiTcnh;d��%xfX%�M±ph;VSXZhudfe�dfgS�v�@�S�;XM�
huVSXt�SX%x�ir}TX%�£�%mTd�gS�Md��SXMgS�%Xt�%�Ah;�WiTc;X�gSmTh#h;VSX��A�;�wiTx|e�X%iTgSdfgS�>mT¢�� c�@ u � § �K±AiTgS���%iTgSgSmkhW{|Xt�S�;XM�
hum c;XMe�mrqvX�h;VSX£�Smv�S{SxfX�{|X%iTe¨{wik��op�Tc;mv�SgA��� °�gAX � iO}¶hum c;X»"nX%�`h�h;VSd��¼{SiT��o��vc;mv�AgS�Çdf��hum	huVSX
hud�e�d�gA��mk¢@XOiT��V	{bXOiTe»awiTcÍhudf�%x�X�c;XM�vd��ÍhuXMc;X%�	{]}�huVSX>{|X%iTeúd�gS�Íhuc;�Ae�XMg�huikhudfmvg�±bd�gS�Mx��S�Ad�gS��huVSX��	�
iTgS� § �A5ºjXMc;X%gAoTmrq��%mT�Sg]huX%cn�%±wlÙ&�Ý3º#�¡iTgA��l#\¼VSmp�Smv�n�%mvabXT±S�nd�gS�MX�huVAXZ�;XM�%mvgS�£{bXOiTeòawiTcÍhudf�%x�Xtd��
�%mvcnc;X%x�ikhuXM�¼hum^huVSXWhuc;iT��o�hudfe�XWaAc;mp�S�S�%XM��{]}¼huVAX¡X _phucui)� � mTc §C� ��UWVSX¡mTh;VSX%c � ir}�df��hum��S�;X�huVSX
h�iTcn�vXMh�awiQh;huXMc;g�c;XM�%mv�vgAdfhudfmvg�hum¼üwgA�1mv�Eh¡h;VSX^X`_phuc;i�aSiTcnh;d��%xfX%�jmkhuVSXMc�h;VwiTg£huVSX^dfgSdfh;d iTxb� � VSdfh%�

UWVAX	�Smv�S{SxfX�{bXOiTe {wiT��o��vc;mT�SgS��x�XMqTX%xZdf��XM�nhudfe�iQhuX%�Ôdfg¯huVSX1¢¤mvx�xfm � dfgS� � iO}v� Ä XMh;�Saû�%�Ah;�
iTc;X	ikaSaSx�dfX%�¯h;m huVSXM�	�
�K�	hucnd��v�TX%c��;iTe�aSx�X�dfgÔmvc;�AX%c�h;m cnX%e�mrqvX ��� � ±P�ª�/iTgS�Ô�;dfgS�vxfX�{|X%iTe
{wiT��o��vc;mT�SgS�S�M�ê�9g huVSX�cnX5"nXM�Mhudfmvg {Sc;iTgS��V�±
�nmve�X�iT�S�AdfhudfmvgwiTx
�nXMh;�Sa,�%�Ah;�¼iTc;X�iTaSaSxfd�XM�7hum��nX%xfX%�Mh
§ �Éhuc;iT��o��%�tUWVSX��Smv�A{Sx�X){|X%iTeú{wiT��o��vc;mT�SgS�	XMqTX%g]hu�^ikc;X>�nX%xfX%�Mh;X%�	{]}1c;X%���Sdfc;dfgS��VSd�hu�td�g1h;VSX�l3\
VSmE�Amv�;�Mmva|X>ikh¡huVSX�hucuik��o£h;d�e�XT�WUWVSX)c;X»"nX%�Mh;d�mvg1mT¢�h;VSX)h;d�e�d�gS���%�Ehu��dfg1h;VSX��	�Ç~ § �ª� 5º#X%cnX%gSokmÈq
�%mv�Sg]h;X%c
iTgA��l*&�Ý�º#��df�Ke�XOiT�n�Sc;XM� � dfh;V�huVSXW� � u�� � ~³� � u §C� �=X`qvX%g]h;�@huiT�v�vXM��{]}�cnX%���Sd�cnd�gS�
huVwikhthuVSX¼�nX%�MmvgS� awiTcÍhud��Mx�X)VwiT��i�x�iTc;�vX�~��ne�ikx�x÷�W�wYÙ
k�E_�d�g¥h;VSX¼l#\�VAmE�SmT�;�%mTa|Xk��UWVAX¼c;X5"nXM�Mh;d�mvgS�
iTc;X��n�Se�e�iTcnd��%XM�£d�g£UKik{Sx�X¼�r�E�
ß¡XM�vd�mvg � u,�ýX`qvXMg�h � u § XMqTX%g]h
Ä d��vgSiTx�ß�X%�vdfmvg �k\]ãk\�
v�Tµ�[Òµ]�E�­ó]®��OóA��ã \]¬vµ]�kó�
E�O\�[Ò¬A�r¬T\S�­�]®^µv¬]�E�Æã
�w�¡��ß�X%�vdfmvg �T¬v�T¬�
v�v�W[ÒµvóA�­�]®��OóA��ã \��TóvóE�#
E�O\�[Ò¬v�T\��E�Æ�v®^µA�O\S�­¬
UKiT{Ax�X¼�r��_@ß�X5"nXM�Mh;d�mvg£mT¢ChuVAX^h;d�e�d�gS�>�%�Ah;�¡dfg�huVSX^{bXOiTe d�gS�Íhuc;�Ae�XMg�huikhudfmvg�¢¤mvcjh;VSX^�Smv�S{SxfX�{|X%iTe
{wiT��o��vc;mT�SgS����9g�h;VSX¼gSmvcne�ikx�d��%ikhudfmvg£{ScuikgS��V�±�huVAX�X%�Íhud�e�ikh;d�mvgS�¡¢¤mvcth;VSX�� � u � � iTgS� � � u §C� X`qvXMg�h;�
iTc;X��nX%awikcuikh;X%xf}ÉabX%cn¢¤mTc;e�X%� � dfh;V huVSX��nX%�MmvgS�,{Sdf¢¤�Ac;�OiQhud�mTg e�X`huVSmp���	UWVSX£aScnX%�Sdf�Mh;X%�¶g��Se�{bX%cn�
mT¢
huVSX��	��uÇ�	�¶ikgS� �	��u § � XMqTX%g]hu�^cnX%e�iTd�gSdfgS��d�g¥h;VSX¼gSmvcne�iTxfd��%ikhudfmvg£{ScuiTgA��V iTc;X¼s�c [
�A�f�Oó�ikgS�7s���[ �A�­¬v�É~³sRce[!�E�f�Èã£iTgS�ÉsP��[ �A���k[£dfg½h;VSX£�w����cnX%�vdfmvgÃ�`±CcnX%�;abX%�`hud�qvX%x�}v��&ûdfhuV
huVSX�e�XOiT�n�Sc;XM�£c;X5"nXM�Mh;d�mvg�mT¢Ch;VSXZhudfe�dfgS�>�M�Ahu��d�g�huVSX�{bXOiTe d�gS�Íhucn�Se�XMg]h�ikh;d�mvg�±phuVSX��Amv�S{SxfXZ{|X%iTe
{wiT��o��vc;mT�SgS��x�XMqTX%xCd��WXM�nh;d�e�ikhuXM�£h;m�{|X
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��� � c;iTgS�vX)h�iTdfxKi]��huVSXW�ª� {SiTgS� {Ã��iTgA��huVSX���� � {wiT��o��vcnmv�SgS� �r� �)UWVAX¼c;X%x�ikhud�qvX�{SiT��o��vc;mv�AgS�x�XMqTX%xf�3ikc;XW�;VAm � g�d�g¼huVAXt�nmvx�df�¼�%�ScÍqvX%�M± � VSdfx�Xjh;VSX�c;X%x�ikhud�qvX�iT�M�%XMaAh�iTgA�%XtiTc;X��;VAm � g�d�g¼huVAX¡�SiT�;VSXM�
�%�ScÍqvX%�M�3UWVAXM}�iTcnX)ikx�xÿgAmvc;e�iTx�df�%XM��hum¼huVSX^�Íh�iTgS�SiTc;���%�Ah¡abmv�;d�hudfmvgS�WiT��dfgS�Sd��%ikhuXM�£d�g�huVSX^aSxfmThu�M���

iT��i^�nd��vgSiTx ±Th;VSmv�S�TV�d�h@X`_Ed��Íhu�@d�g�i�c;XMx ikh;dfqvXMxf}>�;e�iTx�xAiT�%�MX%aAhuiTgS�%Xtc;XM�vd�mvgÿ�Kî�xfxAhuVAX¡mkhuVSXMc��nX%xfX%�Mh;d�mvg
�%c;d�huXMc;d i�iTc;X¼ikx��;m���VAX%��oTXM����stm�X`qpd��SXMgS�%X�d�gA�Sd��%ikhuXM��huVwiQh�huVSdf�Z�OiTgA�Sd��wiQhuX�X`qvX%g]h�x�dfoTX¼i|"n�AgSo�mvc
�;VSm � �Aa�h;VSc;mv�A�vV¥i¼xfmEmva�VAmvx�Xk�
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Ä d�gS�MX¼huVSX�{wiT��o��vcnmv�SgS�½�Sdf�nhucnd�{S�Ehud�mTg	d���gSmTh��SgAdf¢¤mvcneðd�g	h;VSX��;d��TgwiTx�cnX%�vdfmvg�±CiTg½mv{S�nX%cnqTX%�É�OiTgEÊ
�Sd��wiQhuX��Oikg1VwiOqTX��Ad¨§|X%c;XMg]htabmv�n�;d�{Ad�x�d�h9}�{bX%dfgS��i�{wiT��o��vc;mT�SgS��XMqvXMg]hO�#UWVAX%c;X`¢¤mvc;Xk±wdfh�df�WgSX%�MX%�;�;iTcn}
hum¼e�iToTXZ¢¤�Sxfx|�A�;X^mT¢ChuVSX�o�gSm � xfX%�S�vX^mv{Eh�iTdfgSX%��dfg�huVSX�{wik��op�Tc;mv�SgA�1ikgwiTxf}p�nd��WiTgA���MmvgS�Íhuc;�A�Mh�huVSX
�;mkÊ �OiTxfx�X%��{SiT��o��vc;mv�AgS�1¢¤�SgA�MhudfmvgS�M�

ô�_ í _�Ö ��� � P Ø Ú ��� � IzPwRMN � NÈÙbÛ Ø Ú?�9Û Ø RTLrÜ�Ù Ø J
l#X%�%iT�S�;X�huVSX���� � {SiT��o��vc;mv�AgS�¶�%mvg]h;c;d�{A�AhuXM�>hum¥h;VSX��nd��vgSiTx3cnX%�vdfmvgÉqpd�i�h � m � iO}p�%��&ûVSXMg huVSX
e�mve�X%g]h;�Se5d����vc;X%ikhuXMc3h;VwiTg£�v�k��Å1X`Þ�
 �È±Ad�h#df��h;VSmv�S�vV]h3hum>{bXth;VSc;mT�S�vV�e�mve�X%g]hu�Se5cnX%�nmvx��Ah;d�mvg
Xj§|X%�Mh%��°�h;VSX%c � d��;X�d�h^d��ZhuVAc;mv�S�TV½h;VSX�c;iTgS�vX Ê9e�mve�X%g]hu�Se»c;XM�;mvxf�Ahudfmvg Xj§|X%�`hO��UWVSX�{SiT��o��vc;mv�AgS�
x�XMqTX%xÃ¢¤mvc�{|mTh;V���� � cuikgS�vXthuiTd�xÃikgS�\� � {SiTgS��X`qvX%g]h;��iTc;Xt�nhu�A�Sd�XM���S�;dfgS�>h;VSX��	�
�K��h;c;df�v�vX%c@�wiQh�iA�UWVSXWiT�M�%X%aEh�iTgS�MX�x�mv�n�K�S�SXjh;m�huVAXWe�mve�X%g]h;�Se/�%�Ah
df��X%�Íhudfe�ikh;X%���A�;d�gA�^Å1mvg]huX¡ºjikc;x�m��;d�e>�Sx ikh;d�mvgÿ±
� VSd���V��OiTg��vdfqTX¡i�cnX%x�d�iT{SxfXjc;XM�;�Sx�h3dfg�h;X%cne5mT¢ÿe�mve�X%g]hu�Ae c;XM�;mvxf�Ahudfmvg�Xj§|X%�Mh%�
UWVSX § ���n�OikhnhuXMc;d�gA�
XMqvXMg]hu��dfg�huVSX³�	�
�K�^huc;df�v�vXMcWiTc;X^�Sdfc;XM�Mhux�}��S�nX%��hum��vdfqTXZhuVSX^XMqkiTxf�wikh;d�mvg�mT¢�iT�%�MX%aAhuiTgS�MX)xfmv�;�W�S�AX
hum�huVSX�c;iTgS�vX Ê9e�mve�XMg]hu�Se �%�Ah%�@l#X%�%iT�S�nX¡h;VSX¡��� � {wiT��o��vcnmv�SgS���%mTg�h;c;df{S�AhuXWh;m^h;VSX��;df�vgwiTxSaA�Sc;XMxf}huVScnmv�S�vV�huVAX�cnX%�nmvx��Ah;d�mvg�Xl§ÿXM�Mh%±ShuVSX^{wiT��o��vcnmv�SgS�£¢¤�SgS�`hudfmvg£d��W�%mTgS�nh;c;�S�`huX%� � dfh;V�cnX%�na|XM�Mh¡hum¼huVSX
X%gSXMc;�T}T±pe�mve�X%g]hu�Ae5iTgS��cuiTgA�vX��%�Ah;��abmv�ndfhudfmvgS�M�KUWVSXt��� � X`qvX%g]h;�#d�g¼h;VSX��	���=�¡h;c;d��T�vX%c
�wiQh�i^iTc;X�S�;XM�½h;m�e�X%iT�;�ScnX�huVSdf�ZXj§|X%�`hO± � VSdfx�X>h;VSX�Å1mvg]huX�ºjiTcnx�m�� �1¦ §ª�ª©=«© XMqTX%g]hu�)iTc;X¼�A�;X%� hum��TdfqvX
huVSX�XM�nh;d�e�ikhuX)mT¢@huVSX��Mmvc;cnX%�na|mvgA�Sd�gS�£ik�%�%XMaAh�ikgS�%X¼xfmv�;�M���Kd��v�Ac;X>\]ã��;VSm � huVSX�cnX%x�ikhud�qvX���� � iTgA���� � {wiT��o��vcnmv�SgS��x�X`qvXMx��WqkiTcn}pd�gA� � d�huV£huVSX^�M�Ah¡a|mv�ndfh;d�mvgS�M��î�xf�;m��;VAm � g¥iTc;X�h;VSX^�%mvcnc;X%�na|mTgS�Sd�gA�c;X%x�ikhud�qvX^iT�M�%XMaAh�iTgA�%X���VwiTgS�vXM�%�
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�Kd��v�Ac;XW\]ó�_KljiT��o��vcnmv�SgS��¢¤�SgS�Mh;d�mvgA�@¢¤mTc�huVSX¡�;dfgS�vx�XW{bXOike {wiT��o��vcnmv�SgS��iv��iTgS��huVSX¡�Smv�S{Ax�X�{|X%iTe
{wiT��o��vc;mT�SgS��{Ã�`�@UWVSX^c;XMx ikh;dfqTX�{wiT��o��vc;mT�SgS�¥xfXMqTX%x�qkiTc;d�ikhudfmvgS�Wikc;X��;VAm � g1d�g£�;mTx�d����M�ScnqTX%�M± � VSdfx�X
huVSX�c;X%x�ikhud�qvX�iT�%�MX%aAhuiTgS�MX�x�XMqTX%x���VwiTgS�TX%�¼iTcnX��nVSm � g¶d�g7�SiT�;VSXM�¶�%�ScÍqvXM�%�X�wmvc^huVSX��;d�gA�vx�X�{|X%iTe
{wiT��o��vc;mT�SgS��±
huVAX��%mve�a|mTgSX%g]h�¢¤mvc�huVSX£�	�U
 § �¯�;dfgS�vxfX�{bXOiTeýiTgS� h;VSX�ºjY­Gú{wiT��o��vc;mT�SgS� iTc;X
�;VSm � g�dfg��AmTh;h;X%�EÊ �wiT�;VAX%�¼iTgA�>�SmThnhuXM�>�%�AcnqvXM�%±vcnX%�na|XM�Mhud�qvXMxf}v�Z�ÃmTcCh;VSX��Smv�S{SxfX@{|X%iTe {wiT��o��vcnmv�SgS��±
huVSX@�SmThnhuXM�EÊ9�wik�;VSXM��iTgS���SmThnhuXM�>�%�AcnqvXM�KcnX%aScnX%�;XMg]hK¢¤mvc�h;VSX#�	�'u^�	��iTgS�)�	�Ùu § ���%mTg�h;c;df{S�AhudfmvgS�
�;X%aSiTcuikh;X%x�}v�

ô�_ í _fä ��è Pwé IzPwRMN � NÈÙbÛ Ø Ú?�9Û Ø RTLrÜ�Ù Ø J
Ä d�gS�Tx�X	{bXOiTe iTgA� �Smv�A{Sx�X {bXOiTe ¢¤�SgA�MhudfmvgS�1iTc;X �MmvgS�nh;c;�S�`huXM� � dfhuV�c;XM�;abX%�`h¥hum,huVAXÉ�SXMx iO}vXM�
�%mvdfgS�%df�SX%gS�MX��%�Ah3iTgS��huVAXtlÙ&�Ý3º#�@hudfe�dfgS�Z�M�Ah��;X%aSiTcuikh;X%x�}v��UWVSX��	�
�K��huc;df�v�vXMc
�wikh�i^iTcnX��S�;XM��hum
�vdfqTXthuVAX�{wiT��o��vcnmv�SgS���Ad��nh;c;df{S�Ahudfmvg�¢¤mvc�h;VSX�� � 
 §C� �nd�gS�vxfXt{bXOike1± � VSd�xfX¡h;VSX�ºjY­G {SiT��o��vc;mv�AgS�
�Sd��Íhuc;df{S�Ah;d�mvg�df��¢¤c;mTe»h;VSX�Å1mvg]huX�ºjiTcnx�m��nd�e��Sx�ikhudfmvg�� Ä dfgS�%X�h;VSX�ºjY­Gò{wiT��o��vc;mT�SgS�½XMqvXMg]h>ikx��;m
{|XMx�mvgS�T�thum�h;VSX¼�;dfgS�vxfX>{bXOiTe�±ÿd�hZd��ZiT�S�SXM�	d�g�huVAX��;dfgS�vx�X){|X%iTe»{wiT��o��vc;mT�SgS���)UWVSX�iT�%�MX%aAhuiTgS�MX
d���e�XOiT�n�Sc;XM� � dfhuV¯h;VSX	�nh;mvaSabX%���	� XMqTX%g]hu��d�g¯h;VSX ��� � e�mTgSdfh;mvc�h;c;df�v�vX%cM� Ä d�e�d�x�iTc�iT��huVSX
�;d�gA�vx�X){|X%iTe({SiT��o��vc;mv�AgS��±ªhuVSX>�Smv�S{SxfX�{bXOiTe({wiT��o��vc;mT�SgS� �Sd��Íhucnd�{S�Ah;d�mvg¥iTx��nm��%mTe�XM�Z¢¤c;mveúhuVSX
�	���=�Zhuc;df�v�vXMc3�wiQh�iA�
UWVSX^ik�%�%XMaAh�ikgS�%XM�tikc;XZe�XOiT�n�Sc;XM� � dfh;V�huVSXZ�nd�gS�Tx�XZ�	��{bXOike X`qvX%g]h;�tdfg�huVSX
��� � e�mTgSdfh;mvc
huc;df�v�vXMc%� Ä d�gS�MX¡h;VSX��SmT�S{Sx�Xt{|X%iTe {wiT��o��vcnmv�SgS��dfgS�%xf�S�SXM�#{bmThuV�huVSX��	��u��	��iTgA�
� � u §C� X`qvXMg�h;�%±ÃhuVSX^{wik��op�Tc;mv�SgA�1¢¤�SgS�`hudfmvgS��iTcnX)ikx��;m¼�TdfqvXMg1�nX%awikcuikh;X%xf}T�Ù�Kd��v�Ac;XZ\�ã��nVSm � huVSX
c;X%x�ikhud�qvX��nd�gS�Tx�X�iTgS� �SmT�S{Sx�X¼{bXOike {wiT��o��vcnmv�SgS�½x�X`qvX%xf��qTikcn}pd�gS� � d�huV	huVSX¼�M�Ah�a|mT�;dfh;d�mvgA�%��îtx��;m
�;VSm � g�ikc;XZhuVAX��Mmvc;cnX%�na|mvgA�Sd�gS��c;XMx ikh;dfqTX^iT�%�MX%aAhuiTgS�%X���VwiTgA�vX%�M�

7�,"Ï /ÞGHGHB�ý�9�8':=GHBeþ Bë8Aø�8=@CB�þàB�:79?8':=<;ø�B�:=ø�2´9C2���2»9%I�9g£h;VSd���ikgwiTxf}p�nd��%±EX`_E�%XMaAh¡¢¤mvcjhuVSX^ik�%�%XMaAh�ikgS�%XM�tmT¢=aSVwik�;X^�;awik�%X�iTgS��e�mT�nhWmT¢zhuVAXZhuc;df�v�vXMcj�%mvgA�Sd�Ê
hud�mTgS�%±kiTx�x]h;VSX#cnX%�nh�iTc;X3e�X%iT�;�Ac;X%�>�S�;dfgS�th;VSX#e�mvgSd�humvcªhucnd��v�TX%cC�wikhuiA�KUWVSX3�;dfgS�vx�X�XMqTX%g]h
�nX%gS�ndfhud�qpdfh9}
� d�x�xw{bX��AXMüwgSXM�£iT�3h;VSX�dfg]qvX%cn�;XZaAc;mp�S�S�Mh#mT¢�h;VSX�humkh�iTxÃg��Se�{bX%c3mT¢C�	� º �#�Íhumva�dfg�h;VSXthuiTc;�vX`hje��Ax�Êhud�aAxf}pd�gS�)huVSX�iT�M�%X%aEh�iTgS�MXT�
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ô�_fø$_�Ö H�R]R è�ç LrP Ø R è é è PwJOÛCN è é èpØ LÈJ
UWVSX�iT�%�MX%aAhuiTgS�%XM��mT¢zhuVAX)�	� ¦¨§ � ©=«© �SX%�%iO}£�OiTg�{|X^�naSx�d�hWd�g]hum��nXMqvXMcuiTxCawikcnhu�¡iT�¡iTxfc;X%iT�A}�huiT{EÊ
�Sx ikh;X%��d�g�U=iT{SxfX)�rãE��UWVSX�iT�%�MX%aAhuiTgS�%X�X`qkiTx��wiQhud�mTgS��iTc;Xt�SmvgSXt�;X%aSiTcuikh;X%x�}v��UWVSX�e�mTh;dfqkikh;d�mvg¼df�3hum
�vdfqTXtikg��Sg�{Sd�iT�;XM��XM�nhudfe�iQhuX�{]}�iTx�xSe�XOikgS�%±p�;dfgS�%X�huVSXMc;XtiTc;X��nm>e�iTg]}¼�%�Ah;�3{bX%dfgS�)iTaSaSxfd�X%��dfg�h;VSd��
iTgwiTx�}E�nd��M±ÃiTgS�¥d�h�d���gSmTht�;m�XOik�n}£hum��;dfe��Sx iQhuX^iTxfx�huVSX�aSV]}p�;d��M��aScnmE�MX%�n�;X%��iTgS��huVSX�X`_EabX%c;dfe�XMg]h�iTx
�%mvgS�AdfhudfmvgS�M��UWVSX¼�;df�vgwikh;�Sc;X)mT¢@huVSX¼��� � �SXM�OiO} ~�i��;dfgS�vx�X)��VwiTcn�vX%�	huc;iT��o�ikgS�	gSm�mTh;VSX%c�ik�Mhud�qpd�Êhud�XM�t¢¤cnmve�huVSX¼�	�É�SX%�%ir}A��df�thuVAX��uiTe�X�ik�thuVSikh�mT¢�h;VSX¼�	� ¦á§ � ©=«© �;df�vgwiTxf�%�t��� � XMqvXMg]hu��iTc;XhuVSXMc;XM¢¤mTc;X��;�Sd�h�iT{Ax�X%x�}>�A�;X%��hum^e�XOiT�n�Sc;XWhuVAX¡��VSiTc;�vXM�EÊ h;cuiT��o¼cnX%�MmvgS�nh;c;�S�`hudfmvg�Xl×��%d�XMgS�M}T±ph;VSX�{|X%iTe
iTgS��h�iTcn�vXMh3iTgwikxf}p�;df�3ik�%�%XMaAh�ikgS�%XM�%±SikgS��h;VSX�ik�%�%df�SX%g]huiTxÃx�mv�n���A�SX¡h;m){bmTh;V�h;VSXtmTgSx�dfgSX�iTgS��m C�d�gSX
aSVSmTh;mvgÉqTXMhum1�%�Ah;�%��UWVSX���� � �SXM�OiO}v±�mTgÉhuVAX�mTh;VSX%c�VwiTgA��±Kdf���n�SdfhuiT{SxfX%xf}¥�S�;XM�7¢¤mvc��OiTxf�%�Sx�ikhudfgS�huVSX¼ik�%�%XMaAh�ikgS�%XM��mk¢�h;VSX�h�ikc;�vX`hZc;XM�%mvgA�nhucn�S�Mh;d�mvg �M�Ahu�M�)UWVSX §ª� �;�OiQh;huXMc;dfgS��XMqTX%g]hu�^aScnmÈqpdf�SX�huVSX
§ � huc;iT��o�� � VAmv�;X¼�ÍhumvaSaAd�gS��x�ir}TX%c��naSc;X%iT�S��huVScnmv�S�vVAmv�AhZh;VSX�ß Ä �ÿUWVSX`} iTc;X>�S�;X`¢¤�Sx�hum�e�XOiT�n�Sc;X
huVSX�iT�M�%X%aEh�iTgS�MX%�¡mT¢zhuVSX^o�d�gSXMe�iQhud����%mvgS�Íhuc;iTd�g]hu��mvg § ��h;cuiT��o��%±ÃdfgS�%xf�S�Sd�gA��huVSX^ß Ä �SY*
Q�E_£�%�Ehu�%±
hucuik��o�cnX%�MmvgS�nh;c;�S�`hudfmvg�d�g1huVSXT�tU¡º iTgS�¥ß Ä ±|iT� � XMx�x=iT�th;VSX § � ¦ �ª� ¦ ð �7�SXM�OiO}1�;X%���SXMgS�%Xk�
UWVSX�huc;df�v�vXMcjiT�M�%X%aEh�iTgS�MXT±whuVAX�aAVwiT�;X Ê9�nawiT�%X�iTgA���nmvx�df�EÊFikgS�vx�X�iT�%�MX%aAhuiTgS�MX%�%±biTgA�£h;VSX�iT�%�MX%aAhuiTgS�MX
x�mv�n���S�SXjh;m § ��g��S�%xfXOiTc
dfg]huX%c;iT�Mh;d�mvgA��iTgS���SXM�OiO}]Ê9dfgEÊ´Swdf�vV]hu�KiTc;XWmv{Eh�iTdfgSX%��{]}>�S�;dfgS��Å1mvg]huX¡ºjikc;x�m
�;d�e>�Sx ikh;d�mvgA�#mT¢=huVSX�� �1¦ §C�ª©=«© �SXM�OiO}v±Ã{bX%�Oik�S�;X�huVSX`}�iTc;X^c;XMx ikh;X%��hum�huVAX)� �1¦ §ª�ª©=«© o�dfgSX`Ê
e�ikh;d��M��iTgS�Ç�%iTgÇgAmTh�{|X�e�X%iT�;�Ac;X%� {]} �A�;d�gA�7iTg]},e�mvgSd�humvc�h;c;d��T�vX%c¼�wiQh�iA�¯UWVAX%c;X1iTcnX1mTh;VSX%c
iT�%�MX%aAhuiTgS�%X�¢�ik�MhumTc;� _�mvgAX�d��¡huVSX�UzÓ���Xj×��Md�X%gA�M}v± � VAX%c;X¼UzÓ���d��¡huVSX)huc;df�v�vXMct{Sd�h�h;VwikhZcnX%���Sdfc;X%�Zi
�%mvdfgS�%df�SX%g]h)VSdfh�d�g huVAX�üwcn�nh)h � m�x�iO}vX%cn�)mk¢jhuVSX�ß Ä �%mT�Sg]huX%cn�%��UWVSX��AXMüwgSd�hudfmvgÉdf�^X`_EaSx ikd�gSXM�7d�g
Ä X%�`hud�mTg��E�­µA±piTgS��huVSXtiTgSmkhuVSXMc3df��h;VSX��	���nh;mva�Xl×��Md�XMgS�M}T�
UWVSX�UzÓ��^Xl×��Md�XMgS�M}�iT�%�Mmv�Sg]hu��¢¤mvc
huVSX
Xj×��%dfX%gS�`}£mT¢=h;VSX�hucnd��v�vXMcj�%mT�Sg]huX%c¡d�g�h;VSX�ß Ä ~�d³�­Xk�f±EhuVSX^U#ÊÍº#mT�Sg]huX%cu�`��UWVSX�iT�%�MX%aAhuiTgS�MX)xfmv�;�W�S�AX
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Branching Ratio (10-10)
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Branching Ratio (10-10)
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